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<4 


a**® 4i 


10,1/ --*■*• * ■" - 1 -* I OfI T(JL>^ (/tjbt '—.^- i tfi 














05^1 : 


AC,JZ*1\ L^iUaj *\<ti tXfujP ^ V* >* 

JUi iiijH m*L t> M W * H-il v* S J^ t 1 ) ^J 11 *>* 0) (J 44 * -#** “ 1 

. 4 JU£j (jA VjhJfi*^ L*±- j 



'\v» 



-KWjnr+p&Ah* ——v~ 

,r V r ^l^ \_ 


(i) Jfci”j 


( 1 )4Aj» 


.( 1 } iiRjl' yjs-i u f— — l 
. ( H ) J£*ui >j (i) JiJJ >- ^ - 2 


,(1 ) iiuijB ^6(^311 s>*ai - 3 
.( (J Js*i3l ^ f»-j yi — 4 

.( 3 ) 

. ^Ijjj i|3>ij . asjj, o* »> ^ 'Wf us*-** &? < 2) Jfcs - II 
. aAu<* O* »>» 13* >**> <> *A*>— !1 •jjJ* 11 tJ 4 ’ - 



Arg 


A, 

-} 


Gin 


Leu 


Gin 


Leu 


Asn 


Pro 


Val 



A 

U 

C 

G 



Asn 




u ! 

A 

Asn 




c , 

u ! 


Leu 



A 1 


Leu 



G 


Gin 


Pro 

Arg 

A 

c 

Gin 


Pro 


G 



Val 



A 

G 


Val 



C 


A, 

1 

13 

3 


(2) <i&»a 
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*L« jlvJl * 4-li jll J u S j ( O jL&lijJ I (^yt AJ .j i I.d (Ji <_ul jj 4ji jlu 'JijLiajl J jijl ■ * il . r j-, 



'm < * M AjLJI 

■ i 1 

) kj r u- n i+yi 




(I) TO 


_>£?a 3 Jit'j* 4uJ Jji £ jJiJ ^3 

.aIIIj ^ 41^ jiJ I 4jj_^ill 

SJjii—■ *j£I) 3 JLjJJLJ — 
<1^,Jr* <USl 

^jJt- 5-jjj^il jj±*j j# ,j-i 

.iljijl i^J' 1 -* 

(2) <juJ l j f a '•i.lj _ 

4 l^ Virt^ j i rti w U ^4ll% j jjjj IJja j*H 
.Aj JlJ^Si Jjwl flrUS .1 


c 





c 


t\ 

T 




n a*" i*y' 







T 

c 

A 





c 

A 

u 



c 

c 





’•ya" Wi 





c 


/V 


</- 

G 

C 

A 

Aje IA4 w 9 Ol>! J\ 

ARNt Jl ^ 





LiiljJI Vi-v^ oUaSI 




V iUi**H <^vs I^uSlJ <£u>JI *>iil a>^ il>iJ ‘ 


ACC: i^jh^ 

UGG : (^J 5 w> 

GGU r 

GCA itxtf 

ACA : 

CGU: 0 * 4 J' 1 

UCA : Oijp* 

(ICC: (itWT 




( 2 )WS 


;( 2 )j (l)o^jil -1 

. jyU3» ^ (i) iLSjll ^ " J 11 u* 11 U|JJ jLUl -1 

f 4 jmLpjS ahk _jJU«J 1 jUj s ^ I ^ 4JL^ jib 4 R n a l l <Ii.- <—J 

Aiujll cJj-^ 4^51^ jit s^Lill ol * JL*mjjuu1j .2 

5jCr ir £ J J A^jjSIj 4B*inl) JJii JhAjJ 4j11Aj^JuJ 4ja Jl5^i 4 jj^ jll 4#* (Jilpjj -3 

j 4 JW 4ft jJl ^LU -1 

+ 1|jm J£ jj-S lJuij* 4,1 a. j ji jJ 1 ! junkal l jSLil p) 4 AjjjjTLi uiijLa jl *—1 1 L 1 - 1 —J 

? 4li j-*l^ *jft 4iiiJ ^ L* 

jlUl wJjLuJl AjrJjfi jjLL^JwJl jjjli JaU ^4 'i J14UJ ^jl l^Jl t " i L.j5 ^i ^JlUuJ^ ■ ,K r- 4 




,miJ J-MJ i jLa4 4JImjj 4jjj-* 1! J^ll J£*ij ADN <xla± fjp *jlj& 4 jjjJI J 

+ 4ob ^jjl jjitji 4 au*Ss jyw JriM 

h 4 ^jtJJjuB JaJ J -4 ^ 5 ^u ili( 1 ) “ I 

, 4 JA I *1 

* 4j 3 Jjji rtiTl I ^ju JaliijV^ ji- ^ jj(! -2 

jLaJ 3 dt 4 ^l uiSS -3 

4-JVIi JK^ J 4 jiIa1 I i AA-UioJ JLuuuU J 

■ 4 ^ .Yll i P I V*j II ^j|l 

iCatjljJfl A^ic- “4 

£ j) Ajjjji 1 ! -(i) l>- 1-^a J^i5 
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SjiaS Cl* JotJ J AiuAlL<wJl ^4 J^JuaR CilA^j ^cuu A^l —U 

<^3 fi «• pH ji JV 4 ^d 1 *^c3jj wJuaua ^ ( |^ya ; £ 4 lH ) 4-J 

*( Electrophorese ) l j^il j\+* 

. (2) 3i£jll gji giUil! 

, (Jjiull £-* JUwi^R pH ««> Cj!o».jJ 1 pHi <jjls ~~ 1 

c^c* SiJ ~~2 

RiKCH 2 ) 2 COOH >> l*J (o*) 

R 2 -CH 3 j^^(t}^ ! 

R 3 ~(CH 2 ) 4 NH 2 ( 0 **) 

*6 = pH ^(_>a < £ 4 (j* J £lAj!I CsS^jll ^uLaiSJI 4JLu*ail l_uS1 

♦ Cal^akjl! e <r ^a.lul -3 


(6 - pH ) *£** **jj 


kL) O* t 



.A 

W V 

W. . 

*>sis 



(2)ttAjtt 


(Ki: 6) : 

:i^J ^jJ^J « 1» & «J ,^1.**) ARN Au# . £•+ • jl+Ly 

i ^.*.J ^ ^ ^ y^i Sik vl* jj 4*j«>jJ ~I 

v*Aji i>* *liJ ARN v*£ ^ »jh^ ^ ^jS>*J j jSJ ARN 

A/jJ .fA jsA j 


(h^>* 


(I )^»>J ^ <£** J- 



^ j* ** ^ ) Jh*^ ^ JhjjJ *-*£> J4 v“J Cj*J <1 >J 

*/!** ^ ^ ^ £ jj) ^->1 ( Jjy^y ARN 

ARN a sc ny* <#ikJ xi j*(l )^i>l j# (u)Jf>*J ^kiJ Jiu« ARNJ ^ vo^ Jc 

v>-» J*J 

• 3 j 2 j I «i*A jJ >Lb*A) jyjJ)l 

Tkj ja!) »Jk ^4 £ jjl aam^S | uU J^J j jjJ 4JL-J <***) L* “1 1/ 
y aLaa I (o j ') J ^aAOaJ Uj-JU A>lc ^ji ~2 ^ 

f ijU •()) ^jl 

(2)^p y >- >» us ARNJ >^4^^>a -3 

• 3 Ji I JA *-*>J JIM ^ -I 

j ~ » * ■ +* *ii< fUj 2 ^ « « *L I j.**) j»Lwjl *y 

•*J>^ 

» 4 & Jli *u) J j^V* jSj *-• 
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•JfryjP £* * - ^ ‘ * ^ J*-21 j U j+k. ^j> ARN J £<>i j>U -4 

S* / . A d fl l <Jt I ki a i « jU « £ )~*>J «k Uj jLLtjk* Jfc 'iojfc> “II 

4JL>j) ^ ( ARN) 


(Jal&j 08 ) ; v^La Jy'M y>^t 


:^L Lo liLlc. £ Jjii i4_uln]| <ilAa.J jkluak (jiuu jJj 4 |jjjjjJI ljuSjj] <UjuiLujV| (J^I_>aJI i. £Ui (J^l qa 

. (_>ulj jSojII (y* C.Urvl AaliJ IjKjI-iVi Ia« j ( 1 ) 4jai_^l! iy* " I " (JSjill Jtuu ~I 



(1) <iA>» 


.(]) Uijl !>+ J£il ^'u-' J‘ nl.llj 5 j I (><ijJ j—UJ _!>: - I 
_pjj (^QOH :AoIIjJI Ai,.u^aJl Cjij AjjLu ftjLoIl AjKII 5j^Loyt dJacJ -2 

p> ? Axu-ail o .AA JELoj I iLo “I 

. djl Ar\, Jl 0.AA dAjjLa ^uul L-J 

Lys — (CH 2 )4 - NH 2 ‘ Asp = CH 2 -COOH 4 Ala =CH 3 :^-a dJ^^ll oaa jj-^ yK**j u! _ 3 

? L ^ AxOXaII jLuudl Loj 0.AA <. filuap ~i 

. Lys — Asp — Ala : ^aPJ ill 3 *j -L^jVI vi&l “s- 3 

? AjLjLaII ujuAjII ^ja aLSjuU (j^AJ ^ill Jnnlt ^!£Ls J* jfLa-o ,>^1 La 


? -Ijlmll djlAJxLoj ^yfeLftxJtli £ yill <JLd eJauSj ? gr^VuMj liLo 
JaUs 4ajU^Sll JaujJj i...l^la (JJl^a dix.Uaj 4 AAjLjJI djIj^^JI (_^auL-*aA. <_Joxj Axulj-ll ~II 

. Ala —U pHi —II l?^I j 4 pH=6 <^3LJU^» 

. ^ 1 J Aii^11 ^ * L_J " (JSjillj A.£ul< 0 Ig-lls* Ja-^A-oJI gjLull 
? 4 ojjIj^1I d^A ^ja La ~1 


. I fl.jlc. J> a'I ^jLuII ^ui3 “2 


? y 4 (3 4 a : <> J£ lit# “3 

• ( y 4 p 4 a ) AiJal JS] AjjLs^JI 4JUJI ^Jill AjjIjaj&II u»uSI ~4 

? Ajwj_j^Aa 1I AAA^aLaJl ^A La “5 

I 4 JJ jLiuJI AAjLoJI CjIjl^ jll AjjSj 5 Jblui 4«uSjj c_sj 2 u AJa J> (2) AiiJl jjx T (JLill L&Aj “III 

• <filjjll ajLill qhjaM ij* U j* (2) Alijll <ja "lJ jSuill 4 (3” I) ^ 


TH I I I I M I I I I I TT 

AAAGACGCTAAG GCG 
TTTCT GCGATTCCGC 

1 1 1 1 I LXJ.. I 1 1 1 11 I 

-► 


" i " JiAll 



"u" (Jliill 


(2) 





CAGiGIn 

UUU:Phe 

CGCiArg 

UUC:Phe 

GAC:Asp 

AAAiLys 

AAG:Lys 

GCU:Ala 

AUU:lle 

GCG:Ala 


C> * J>ll l^JLiSJJ Jc. ^ill JllluJI aIuLj 4 ( 2 ) Aiijjll djUkx-0 JUatluiL -1 

J luba - \> . vn}l l I La l_u£^j aJI (j-oj ^3 j^aaJ UIjLqJLca JLaxliuiljj Ajlj diLuajj Lo» “2 
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(LIaJ 08) yk'2\ 

ihjfcl) U) ^J] Utiiul <LuLJJ J^lil CjlSjj^J'l vli i A^-Ia£u 



? 2.<j-* 1+^tSiLJ <L* ji» a!) ^Jb L — £ 

tijSao (ij:) ibjijallurfVl ( 2 ^) J (lj?) <Ui)3^ ^ ARN — 51 $jl*S j CjUjjjjJ) ^x*£ jjLu “2 
.jt.n'i.il) jj lli (2) v 3 *( - ^ B Jl*ji .<Jla> (2^) * >J» j 


? l> j j s a - i 

ARN V * 5 

1 

( 

jfjj* 1 cU # 

» / 




^7 „ 

t 2 ^ 


Lt t* 



0 

H 

7 , 0 

(J-U- 1 ) ,>jSl 

E 

( 4 ^“b i >> 1 

— 

-: ( 2 c) * 

1 -: (iD *>* 

( 2 )^»^l 



.AljUJl (j* a.1 L*. cJl^ — i 

(2) £ja j (c)^) uAj>^ L5^ (jjj -l2kA3^1_xJl La — L_J 

liLaj ( 1 ^) 

V(^) ^ <S LA^J (t)j (l)^) (jjb> * L5^ (jjJ^&Uall (J±l 5i^JtSl £>i& ^ LiJJjSkJ <jjij i. \\\ —£ 

l_ij£jj Jjj^JI &i& Cjlixiao c. qL^,a CjLljVj cjjJg-ll <_£jLuix ^jlj djbjjj^ill *lij 4jUc, “3 
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(JbUj 6 ) 


v.. ■*%: > JlJ ^*<1,4 %1/uT.j << —3l^ oxu #t jjB l^LkS ^ ^ jT* 

A ^f l >* i4 AjJ-A. >1 ..4.’k , i..4 ^.Ic, ^>4 *1 JAJkB W-UjSi] <jj'-ljy l ^+B .jSkA -I 

/i>-k J>4 (1) AjjjjB Jjia* Jjaj .(0.25M ) JjjS— J>Ls^a ^>4-Jb jaB J^)JaB jji ^ 

.(mn ^ (g) *U±*j4 A ^ JL £}jj& AC- j**) l^i*B ^ja 4 j^. 4 >i 4 p *\ 3 


V#*ji 

£*VUj*) 

ATP 

Oi-s 

ARN 

I 

ADN 

1-1 

'Z+*+‘Sjr* 

r 

MJrfR 

100 

100 

100 

100 

100 

100 


0 

0 

0 

10 

98 

10 

(»)*>a 

(750g/10ran) 

3 

96 

96 

5 

2 

25 

(2>*» 

(20000g/20mn) 

97 

0 

3 

84 

0 

20 

P) ♦>* 

(1000002/lb) 

•A^jlkB wAjj&aB guUj - 0 ) 


J Wjl^AAAi ^IdAJUtfU - 1 

( 3 *2 .1) *)>S’I *^-.(1) 

^'3 j-*-3 \Hi+Alj~ n U: 

• *3c. «*1 Wife I 

W" J£ j>> -2 


^JS-1 <LaaB wjIa^jIaaB J-^juB ^JA S ji ^jC- <1 S^vJaB AdJl^J ili&A -II 

^oIaxV^ J—fcl-oj ^a j ^ B jjaJ jjK/iB £jtu (1) JS-aP ,Jja^ : (2) ajuj^B 


■ »* Anagene jau^ aJouJjj '^Jc. J«a^ 4 <auUB a<1—L*1j 

.ajj^aB <i^i : a 

.ajjjaB aj’* 4 j : b 
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*tLflc fLU I_ p~t » . t] IjlijinVi L*^J (2) j£2ill _fi 4J 



2 'MAfi 

:(2) <i.'i'_■!-.« a‘ tiiDla^lj-1 

.(2) JLill ^ <£~Ji ^ ?(1) JSLSI fttjj ( £ ) J (o* ) J (o- ) >-Ufl Ji-3 IjU. 1 

•<A'‘ (1) Ji-J' J* a ijulaiU (>S £« ^ Sjl&A jg jjtf - UJ 

• (2) jiil' A^jjVl Jc.'j*3' jji»- r 

£-• JC. £Jlifl ^ Sfjj-V' ilt . j 

:<*Ia ^ jU .i <k ja (2) JLill <5^-2 

.1 j 'noA l jjj ^ AJjk__>*]' si* ^ • 1 
.^Slj nlaj CiUjJa, 1.X Ififc £jjj £ J* J iiJL Jjl 4 oa£ 5mJjJ i_J 
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(Llii 6) 


: A. U 4ik £^6 Sjijia. \£Ul' y JPa* 11 cH“* 

Jji (ARNm) <hW> yW dtf— JSiS uPxwM v4j5 -I 

ARNt J *M» ARNm J ^ ufrtt >* ji»5& ^ • ARNt J< 

HS^CBtCH- c£ o_) 


Or» ♦ARM Cv»+Cy» ARM lyilfctttK 



CntMARM™ «* 


AUnt ARM* AC* 


5 vcncticacttci j 
j.±+ ARNb 

} CCACCACCACCACCA3 

y»uw AR>« 


AknUSM^ 1 


Al»»>1ARM™ 


[ISp] 


♦ Hj\ All All All AU AUCOOH 




vet = Cy» i yt 

j*L^-£Lu 


s. - 

lAA^tll 


<H,-se= cji^V*>y- 

-CHi - 


i^ali jLu 

Jj>^ 

Cys 

ARNW 
>a U Ala o#iVl 
(1) 

.H * SH J»i£-V 

.(l)^'s^ 


(1)^ 


.(1 ) Jj !j «■>« <» ^ «—lj j-t- V 


?(1) J - I J 1 " “1 

4 ARNm J» ^'>b J* ^>9 ^ j-^ 11 ^ " 2 



^ u -,j ( 2 ) a^ 4' ^ -n 


p-J# Ju ^ (J ‘ U-» ‘ fc* U* ) H 

J. AjiUii' J^ 

( v ) j (1) J^->^' ♦> ^J" 3 " 2 

.(2) (>° 

Je. bUfrl (\) 1> (t)j (w>-) vjAw 5 ' ^ ” 3 


.(2) 5jijM ClLliaxx 
.\£\j£\ AiUjSl Jili Uaj-J (^) 

ADN J' ^3 o-ii Ja=h 'j& J ^ 


O^A ^ <-4 b»j c&Ujkx *Uj III 

(2) Siuji' ^ (<J ‘o- 3 ‘ t‘ °* )j*- a ^' <> ^ 

•oPjlH 1 ' 
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(LUL 06.5) : l 'jj >aj±\ 

►Aj il u>fcC. j slAjfi 1$ }}\y £ >>>^j ki-jjA jc,11a11 iA^'A ull :1 $_ia Ac. yi\* JjujjjjJI 



(l)^LSjJ' 


• o-lA ^ja ^ic. wJljaall d^A ±*y 

jlj^A JjU^JjjUl^ - I 

*» \\ ^ Al^- l l ' A * • 

iJ J$-*J JjS?l 

^If- ^ LaI^ v-3 - ^'' S^lc.) 

. <J£Jl ^y^A 
JjJ^AJ llALrt^J LamIJ ( 1 ) <LJ^W J^SAJ 

^ttjVW Wjl) jLLJi J*\jA r* -1 

•(l)^»*i 

:(I) AAryl ^j-!c- ^U'^yu —2 
^ <m*V' w vi»Ua.V' Jjj Jjli 


(l) J5LU1 JCiaj h Aj^ iiJl %li\\»Sf%u ^ja ^Jc. A-ujjj^j 4jl1 4jlU! Jj pj AJl .lAJjfcj - II 

Ul^ JriVi Ia~*j JELaaS 4Au^lt ^uJu ^ja (^«j) 1a Ul itljUJ^aJl alb ^*1^} (2 ) -^jj^ ^ 

/ii.-jV ] w '^*jA w__u£y cuj' JaLLi <ILx 


(v) jcill 

(i) jiJdi 

^ 0001 ' 

R : O 

1 '/ 
h 2 n-c-c 
\ 

H () 

Mffl V» @i 

A 

/ \ ACA At A / 

/ v O AlJU CAA AAC UGC CCU UUG GGG (JAA 

AQC. S .^ 

ACA 

ARNt- 

(Aminoacyl - ARNt) 


(2) 4W 


(2) Aijjll ja (l) J£jJ! ^ aJ] jLUI (Aminoacyl - ARNt) ^Ji jLiG JJ a^>*U aI^aII ^ -1 


Stop : UAA 

Pro : CCU 

Leu : UUG 

Tyr: UAU 

Gin : CAA 

lie: AUU 

Cys: UGC 
UGU 

Gly: GGG 
GGA 

Asn : AAC 

Met: AUG 




• ^11M Ajjj jjkiail ^ ^ ^ 

:(2) AifijII <> (^j) JSJJ! ^U^tA ja UDULul -2 

aL^jaII 4A1j ^ajukij Aa3^)a 11 ^-iaLixJl CljljLiJ £_jJa *”• 

(Aminoacyl - ARNt) ^xaI' b^» auxaIi 

.(1) ^ ^ja!\ 































JLojLL-jL A-j,\nn'l aIuJjuJI A ma-vll A jiufy I ^waLo^M £-jtjij “V 1 

A A jU*y 1 ^uaLo^JV I £jtHl Ajj^aJl c-J^ AjLjuaILulaII A L*:L*ill AJJjjV 1 .Ac.1^1 £jljG ^jjSI — 1 ~3 

Ajc. 

^jAJ j-L-a-a 6^2) A-aiijH ^llLiiax-oj (2 “ I) ^jc. tiLlaJ IS^Uajl — ^_J 


AivlxJI A_i9 l }a\c. ULaj », n^l t dLLa j a2A ^\a l^_il) ( J^a joaII ^ua liSvUajl - III 

^jjJj^ll ;ARN ^)-o J£ 


(JaUj 05) : 10 je>£l 

" 4. ■ . ■■ A -.J. 1 Al\ ‘. J ■ i ^1 L^ ■! A j. ]--t i s< j •, A ''■ —k. j. l " 0 1 \ l i - . " 1 1 III i ’.‘l - . i ^*C j 1 J-ILJ 

+ ^1j^jl AjL* jJJ i^J 1 1 . AjLpy 1 ! 



AiijJ 


»^l-»^ j (V) L j_ ,l,l| ^j ^ >«ij ^jj'ji'i • - llC ( 1 

i juuC s j£ jjJ J (f 1 J Ajj jjuu^J. 1 ! j^a'uu 1 ! ^ j—s. (2 

■327 g^U qViu li] ^jjla jl^ 6AjiliJ. ^jiial (3 




















15 


( toil 06) : * 

SljjM CiLLia. Oic. JijyJl UjJMJ ~Uj ADN Jl ^ Sia.lji-31 Ajjo- 11 joj aaXJI jlnV 

Ail Jjl) Aj.^ 1 AiUI Jj>>j ^ fAL3 SjjUl. s.la>jl ^jjPSWl (1) (l)JS-Ul -i 


.Jj>aaJI ^3 AliJoJI AjIjo*!' j-aU*JI Aa.V .iLuSM JA»* (v) ^ ‘^*JL« 



■n^x-yff^ 4 

wjm? 

if 

jto rjj^ "Vr 

|kfP 

rr~' S§l 

ML ife ^ 

*400000 > CC- ’ %» ■ .4- 

k ,2 E^*At 

kfcs 

^ x 240000 

-j 


(v) JiS» 

(!) JLtfl 

(1) fcAl* 


,^1) aLu_jB (uj)j (!) jjlSL«ill {y» i_JSl l u «\.ii» \ji_jiC. {*}& 1 

.(1) Aiujll (v)j (>) o &*ill Lfi A-Sj-ll CjUUI *laJ ^iSI -t -2 
.(1) iiujll (v)j 0) u jfo «* ty <ja ~v 


.(2) ajlujII ^ aL*JI jitiill Je. J>«aaJU Anag&ne sl£U« JU«i-U cASjj- <-l>a "H 

Ailp *■ |b| fj^b aLAJI Ajljj JUj ^a) ^j! Ulfi 



a b 

- -^--- A - s. 

giUi 

0 10 380 

| • 1 1 * 1 1 • 1 1 | 1 1 t 1 1 • ... I • • 1 1 | 1 • 1 • 

Y^jyX 

O- 

t 

AUGCGC OUCOACUUUAA A. CCCAACGAUUAA 

Met Arg Val Asp Phe Lys . Pro Asn Asp 

2 AJ 

<_H 

t 

AUGGUGUCCGCCUAUGGG.UUUUUCGGCU AG 

Met Val Ser Ala Tyr Gly .Phe Phe Gly 

AUGUUGUUCGACCCGGUA.CACGGCUUUUGA 

Met Leu Phe Asp Pro Val . His Gly Phe 

AUGA ACGC GGUUUAUGUU . UCACGGGAUUAA 

Met Asn Ala Val Tyr Val . Ser Arg Asp 

3 ajj><Ji 

O* 

e 

4 <j j 

CH* 

& 

( 2 ) aAh^H 


:(2) <LjjJI ISXkil — 1 


. (Jls.. Anscjsno oa& a^I^j 1 _ul^=w]l — 1 

J . JolxjJt £-a Sa^.j -a!w —-t-j 

. AjjII) $li V>i*2Jl ^ycu\j*A± J —jk. 


• A^-^Liil aIaaLaII 1,U\4 (a) <^J5 Aldl^oli Ajj^aII 4jula3 Joa —J 
<L5 iuiaj <xjjV l <ial _y^\ Jua^LuJI ^ujJJ ~2 

.<xjJ)1\ CjIjjjaII Ajftifcjll aJLa>LaU AjjLuII CjIa^SI AAc. c_u^l —1 


CP,' _i>? “S-> 

U^uaj gAij (jJJ AjSL«JI (Ji.b 45 ^ jjp Ijlu ^ i t'i LImImj La—j jajl vilajLiLxi <j<aj <3J—. La* “III 






























































j 


17 : iJ 
c 

^10 
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02.5 


10*0.25 


0.75 


01 


3*0.25 


4*0.25 


(09 ) ,^>^51 

; Jjlull U j jW nill C. J_^uli. i 

ADNi-u*"^’* 

: Jikffl 

a | Cmi 1 N ' | il^iSu j jui J j . 

. (2 ) J/ 1 "■’■■■ t> vjj^ - 

. *#»,» jl - Jc ' t J* k> JS-lij . 

. ( T ) jwl’ : *i*J jv* iJtlift -Mj - 

ARN : " ^ " siJi • 

. ADN -1* ^ j* J—^ j^S . 

. (2 ^ j <L-L. j* jjSS. 

. vj/ js-iL. 

. ( U ) J*~> JJtfl* : 4j>J jV> iJfeUS J j* j . 

• V-» 

(transcription) c*-^ 1 (1) **jSjk *£~1’ *1* j-1* - 

h i *1 ARN o* *JJk JXa <j\i ; -* •' . 

ADN -1* tf-^W *i>»>*J* (J-aV 1 ,34* • ) s5* jjS vjl*-*! 1 ^3t l+Eth j* 

.(ARN Polymerase) ARN ( Sj—US' <ULJ>) 

: J ^wl i jusi 


c 

G 

T 

A 

c 

rr 

A 

G 

T l 

1 G 

c 



G 

C 

1 A 

i 

G 

G 

T 

1 C 

A 

c 

G 

1* 

G 

c 

A 

u 

G 

G 

U | 

c 

A 

c 

G 

U i 


C 

G 

u 

A 

C 

1 

C 

1 

A 

J 

0 

u 

G C 

l 

A 

ARNl-H 

dtfrf 


jtf 

«j***j* 

<W>J| 


• 1 


-2 


02.5 


0.25 

(translation) ^ ; AmjJ\ 4 ±±jA\ . i 

-3 

8*0.25 

; lA jjJ j jaII fij)A aR.VUI) . cj 

^ jj^ c£jj lU^ : ARN m Jt - 

. 4-mJ AjllILa J) <jj| J^\<A <AChj4 ; Cjt-ttjJjjjjli „ 

. 4&j (ji»Ua.bU ^c. jj Ja^. : ARN t -1' - 

. Of JJ& oi^wjll ; Ajiuty - 



- 4-uoaYI (j^J AjJUmj Jajlj^j (Jj5Lujj _ * CL'LcJ^jV^ - 

ARN t ls^ (jiaLk^Vt ciwjjj _ 

-kt££ -; (ATP J ) «SU* - 
.AaIaaV^ iaJj - 


0.25 

.)yinj JJliua JA*aj ; 4-R^aII ^li _ ^ 

A 

4*0.25 

SMI . : e-ill Ak>*l ^UiS r-J - 

y ■ j IjkjlrS'i Iwj jaij j! jjSai 

\\ \) \ fj ; AuaLui^l iliULu]! Jasj 

\\ ARNm \j J ^uifaiLii. 

\\ J] j'j^yl^ARN - 

ARN m - 

^Sj>w s's' iliujjlSjjj _ 

^ ADN - 

- 4 
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02.25 



4.25 


4*0.25 

0.25 

0.5 


2*0.5 



(Jalii 07 ) : nfl 

sjia*a. ”4 ARNt *3 “2 ARJNm -1 iiiibUJi -] 

'i*j ARNt ■v? 4 »bjj — 2 

,<j 1 j A1P tj* A jijATi 

t L-jSjhJJ dC ^4-L^i^£Jl I dfili — 3 


■'2 

nh2^h-conhJ;h^o-nH'CH-cooh 


ijy\* 
:^jVt 4Kj*it 

J_$Vl j-J j ijjSj ARNrn ^(jj»i ni l jl^ V 1 i'ljm - 

. AUG 

- Met ARNt JjM-aj - 

eiijln bjaJ ^ i nT i “ 

a jJ jil Jc <** X*lai ji.1 .ARNt £*iji" 

.AsiNjjJl j 

j’p j iJajtjS jL-oijl j (<_>*) j ^ji«Sfl jj ini' t ^ l j Met * j ''/ > '} • <iul j JSjJu _ 

■ ejJjw ^ _P^j ARNt j Met 
JjLaJ- ARNt i^_j » j** J JiUJ r»_jj_}^_j|D - 

(u*) U£ ^4aJj JS*4JU Aua J ijl_yj' LfJ^ljJl jJc ^(Jjq) 

^ ^ ... Jl “4 


-I 


4*0,25 
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2.75 


6x0.25 

; £-a jlixul — 1 

_p>j j^S JUJl (<j*) ^yiwiV! t>x*aJi dj>j (jV- iwjj pH > ^ pHi 

*Ja jus i^l: liA ^3 ^yA/vrk dljlwi tillui JiS3 ^lalUj UuSLuJb /jj7> \aa j^ 3 wlLill - 

</^U 4 ^ JlauJ! (^) (^Sf 1 ^jau Ailuw- i-jUpH - t pHi 

J±i j IS (jLa3l (ji (t>a} (^Vl c ii»*aJl «5ljaj jV - pH < ^ pHi 

►iuijjiS Ilk S-lC-U u^I^Im (illui 3S3 ^JUibj LJLa* j$3 C-jILulII ejialll 

3x0.25 

Hj^T-CH -COO' 

(<fH 2 ) 2 

COO" 

J^ajLuuSii ^Juu-Jl -2 

: 1 AjUyi 


H 3 N*-CH -COO' 

CH 3 

: (t) 


H^VT-CH -COO' 

(£H 2 ) 2 

+ nh 3 

: ( 0 ■*) 


h 2 n-ch -COO' 

(<^H 2 ) 2 

COO 

: 2 U>y* 


H 3 N + -CH -COO' 

CHj 

: (t) 


H 3 lsT-CH -COOH 
(^H 2 ) 4 

H 3 N" 



0.5 
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06) Lx 

1 

^ ARN i ^ 0**4 <Af: £ jjP <1 *-y J#-*aAL^' v*a -1 

,> > >4^7 ^Uuiyi 

•>• ^ 4 ci*— :( v j 1 jjiLLJi • -2 

JfijjJ* a.«AiJ *j>fl jj+1» J»«>» J& • Jpjyb 'r*£j> 

V*l 

1 

OS 

025-3 

—** : 

ARN * J* £> s '■?*££• j* J^*" 3 * :^Uil-Vt * 

.5 Aj ijj* *• J~ (ARNm) 

. ^ sr***^ 1 ,/—»** **»>£» **/■ -2 ^r^*' • 1 : 'ZA2+& -1-3 

*'>“*-’ 11 £y* -3 ARNt 

025 

Vj'V 1 jjJ«nV> *.^i 

025*2 

. ATP 3j «>y*: • 

0.25-3 

•(l*2-3^jj»)ARNr - ARNt :ARN* £»>»• * 4 

( Sijj* )ARNm 
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3.50 

4 

*- 

0.75 

3x0.25 

f: 5 : 4 : 3 <#»■* Vj** <4-: 2 </»J£ j4*: 1 

. i jji* * Jt* : fo»] >Akl1 

0.75 

■ 2 


0.25 

0.25 

A^ipVl (>aU^)U AaUI) Aa^a^I) ; Ai^a! II »4A Ji-il . 1 


0.50 

2x0.25 

: » jfc (liUjLi . 4J 

"NH 2 "u*-ik>^.. 

"R” 

a CxhjW- 


2 

-3 

1 

3x0.25 

0.25 

: A±LuVI (>aU^V) t. ij urtl - i 

JjUju (jli*] (jaa* : Ala • 

<^1 cjiuA : Asp\f*^Vi • 

(jiuA : Lys o^Avti • 

,f R” (jj^4 Asuala i. ; juua ; i i/u/rilt )i* >LuxaII jUjlaII . 

0.25 

0.25 

: JbbjjVt £jU - ui 

0 H 0 y 0 

jf T II f II 

^N-IJH-e— N-OH-C — N—<j«-e—GH 

(CH2) 4 CHb CH 3 

NH2 cooh 

Lvs Asp Ala 


0.75 

3x0.25 

(JaL^i\ oiA Ijl* JJCr qa iS^JLkjj ALIaIu CJ^i c^l JujuoJI <^515 cIh O^ 44 ^ 4 

. 27=3 3 AiiUJ! (> AH-m A^ih^ 27 j* A^aSH 

.A^L^Sft (jlaL^V) O 4 ^ JX< ^4 li^Uajj .Ijinll ,^$1 j±& JJ£ J^Luu ;gl3SLyiVI - 

.Aul^VI o^IaaVI uaujjj JJC j £jj uft&ki ^J) ijJLj 4 .l/mll J^iu] ^HuiUt £jH)t : JaltlSl - 

2.75 

-II 

0.25 

0.25 

, <jiaju31 lg*u2U <jp Sa jii* Ajij dJj^aj A^a^II J^aS jA ; AaaIjJJI ftifc (> 0 ^- 1 

0.75 

3x0.25 

: 6 = pH ^ J*iVull gitiiM jauii . 2 

AbUI* lfrj\ ^ Jij (jjJaill (ja <£| Ji j Lfl-ijiaJI ^ JG j 1 i<nVu AjSLa p AaJaUl fUu - 

J&S ^^luVl Q^iAaJI <ji AaSI m Alaai Jaaj 1$jI Jaj u^jaII v^alai!! dbu a AaJalll Sj^A - 

. ^iaujli ^ cjaa^ &jLm dlluij 

uiuu£l (jAAaJj (2)1 (^1 Aua .ja Aiaai Jaaj uJLuiSI uahiilt dUj y AaJalll . 

kmj yi Sjlc-Ls djlui iilLij Ojajjj 

0.75 

3x0.25 

Asp c/Af 4 ^ cK 14 ^' : a A-llaill - 3 

Ala A<k -^ : p A.xblll - 

Lys (jAoJ! Jlu : y A^Jallt - 
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0.75 


3x0.25 



:6 = pH uAtai JS (jt olUlaS Jil AJUJI (jj±i AjUS . 4 


0.25 

0.25 

. "ijjjjjLaVl " AaH»aJ| AxaLaJI ; ILuijjlall A^Uil -5 

1.75 

-III 

0.75 

3x0.25 

• 4j JjMJLilii 4LuiiiUtil / ItS 1*IJ 1 

TTT CTG CGA TTC CGC Sj^l Al-UI U^3 

AAA GAC GCU AAG GCG ARNm AiU^ll Uja! 

^ AjjUiiJI 4 \i .iti u\\ jjjjJ 

Lys Asp Ala Lys Ala ^ 


1 


: ^ c^J yljifll (J 1 Ay&ll to •: <yJ*l' o^' - 2 

cVJji»N) luii*3l Alii yi <yui <_>iuA Jji JaU ARNt Jjb fjjjBJ d>l 'tojJI to IajS: ^Ia# 1I * 
#jUil jj.1 CjVbJI Ji ^ <_*jj ajiwull aAA t ARNm Jl uijla (>* AJjax* Ajj!jj ajLi Jjl jjluw ^It ( 
. AUG a2a4 C)j&j fjjj&jll <-ijJa (> ARNm Jl °*lj5 </ JiOajVI 
Jl Alu j yui Jjia (J&. Ajllji* Aii^aj ilia! I i ^jlill ) aAjia. Aaiwt (jiUxi jiajj iiAxi ; AiUaluVI * 

J«luu <jJj lilljj JjLuJi Of»Vl jAoJIj AaAf Jaaa £jj HjjjVI uA^j a>» J£ ( ARNm 


4x0.25 


aja»1I o2>^) J*bJl ARNt -11 SjUuIJ SjiiJI 2 - ARNm^ Al>***ll SjLUI jJlj3. 

Ajjjli AilL tiEsl^.l (j±uiAx!l jjjj aJjAf AjJjiaj Alaalj Jluu - 

fjjj«jl' 4 Ha a« Jljijj Jttoll U**^' <*a 1I ARNt Jl ja>w. 

: * 

(jl! Ajc jJjjjjII tijla Q* ARNm Jl (J& Alj-»a«»ll AjjIjjII AJUnjll Sf IjS uSjli Ifj 

(Ja SjUiVl to (jlaxj. AijjaJl ^Ukual alful aijLij jjJ u* 1 j <y!lj yjw# If! <j«u! ajii 

: ^ I**! to (UAG. UGA. UAA): M^l CAM# <**>! to> 


AyAa.j OkJ ylj fjiwjjll 44*1 • 
Aijiis y ARNt Jl ji^ 2 • 

.AjAjjjjII Aluilwill j^jxj • 
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08 


2 0.5 

(Llij 

-1 

-i 


0.25 

^Jc. S \x Ax_ifi]l klJ j AJuiJ ^ja SI 3J1II 4 a\'c~ ^U; ^ja AjuoI ~ 

%aj\ ^2 *yi *U-au-a£xjl Ax i&ll UjU AJui >1 SI 5-' U: 1 - ^LuJl ^ja jaJ c 

Jc. Ax_ill A±*ti\ ^ja SI 3JI Axj^c. ^SU Jja Ax-cai j j — 

: j 3XJ Jl S 1x>xll Ax i&ll 4 jjfy\ ^ja il jil vljU ^UJl ^x 

.S-x^c A*J 

: I^IIxa J jj Jli aJxJi aIS-uLcj! — uj 
jfcLlall li*.'i]l 5 AjUll SI 3J Ai^Uil U 

^ ^ >Ux Jc* J>i ^>4f ji 


0.5 

: a>YiU' a\\ Ax ^LlxJI — £ 

. ^J *j^j1 A -jo 3I: ^jLij Vj “ Si ^jJL; ^AlxU ^ jALUIl 1>x ill “ 


2 0.25 

v_jii jj i^ji US *aJ>LuJi j ^ ^jil s^.iv-x aJ j ^ji UsU^LlaIi s ja^Jj si Ji ji “ 

» 3 1l Ul »*'i \ > 3 

: 3 JjUj ~i-2 

: (j-») 

b2r 3 1 r ^J^aJl J 3 Jl wiiS jj j 3x02 s 'il :.iv.ixll JUS : JJajJl 


0.25 

.Jaill Jkj 3 Jjf 

.i*j Ua V j JXM.A j\ 2 kA j 3 ^jx J *^jiij Jl nS jj jUi j| Jxal 32U : 1 *r 

.^Lii 

.AjjIj X-sa&Ii Jaj ^Jjj 5 jJl A-uS ! 2 r 

Ua s-jLc. 3 «^jjS 5J-JI wJjSjj *aU AjjI j 3 :U;lx: jl^-aL Si 31SI I ^j-uJlJ- 

. i jp 3jjjl v ijS Jj >^c- >aL 


2 0.25 

J^SH :( t ) J^sli 
.^iaill Jju 3 Ji ^jx jil >., ARN—ll AoxS jUiji : 1 £ 


0.25 

. ^UiAiJ 1 jllxaa ^ u^v 4 xUfiJl jjlj ARN _ll ^_ijS Ji yiA :2r 

j (si 3-J1 AI)N ^3^ 3]) ARN ^2 ^U si3^ xaU^ : ^mjlJi 


. A R N111 il Ujjjui ^A U» Jal *l ill \ JA 



0.5 

(ji ( £l) -9 ( ( -^ iJ ) U ^ ^ *^^1 ^2 (j Aj^jUx ^jx tAi^Ull — (_J 

(jjjiajj^)x UaUK j AjJIjU Ai_^aJ (jUl=^J (jJJJj-lll (JjSjuijj ARN l ^SjJ 


0.25 

I2a tADN 0jjA-a ^.i ijjl dlLojLt<i]l ij£] AiaLaJl 4j>>m]l oljjllj coljjlL 

J] JsL ARN J] si j£\ (Ji.b 4^L^1 ^ ^jji ADN—li 

• j! 

Jo L_sl JiVl J L&-°JJ JaLiull Ua j Si Ji AaLiij Aiaij^)x A_Ak]l SU^ I^Wnn^jl — 


























3x0.25 


3x0.25 


0.5 


0.5 


0.25 

0.25 


2x0.25 


j ^ j (jjLa-uiiil ^3 (jJiSa^LaSl (jJJj&liail jjJJ Z&Lxll ^^jjjajSl jjlliiSl — £ 

:l£ * 

tsjsu :ARN—SI j Sijtfl & <1*,jt& 

(AjSi2l (jS^) Ui-aVI jjSc. AjjsjSI (jjaj : Ajj^jSI 

'. AjuLaSI (JJ-ujI jjSl ^-iC* (_gjJ^J ^'Jj iajLtjj ^_2 LpUbl 
y'buJjYI u' <^bSl ^^bujjYI jhJjx-aSSi ‘ilisis bbjhJjx-aJ j bjtabl l~UUJ JljU iiOtj — 

. bvL^ji Si ji (_g jpjoua 

IjjujI 4ili- ^3 > «o Aj^^ou i 4hsnl 4j\4\l Sljj — 

dul£ j ^IbSl ^bu^YI JJjx-ajSl bbSlj l±LaVI eJ-abu ■ bj*la. Cj 4juuLa 

La£ ^cjlliil 

^ic, 4L5i bhuab IbOb Ls£ t ^jjgbl (j jIulo £ buSYL'biaj SjlS Juj — 

-Sl^jSl ^g jlui^a 

^jj^iij ARN—Si (j±i 3jDL*}i ^ j^vAi :4jjbiSi 42 ^j-^si 

4jn^l (j^aLa^.1 ^icr ^g jWj h mi j tpLbSl CjIc> <\ 3 (JLoxjjuAj :4jjaj31 

. | Ajulo ^jhlj ‘Lajjuij-a 

Sj^ssi 1*2 ^i j MJjbu *1^1 ^i cjUjSS u^yi tpuii ^jvi a^^^i - 

.^JiLbaiS 4jjub±iSl t£babl I bbbSl ^j-a^-aSl — 

j jaj (^gbSl ARN—Sb ^ * o ^ix-bjjil 4 jSjLSI : 4jS\jSI 4r- ^1 — 

.L_AJjbb ^l^abl j»bSl CjUjSS 4jL-aVI tpLabl ^j-a 41iib 
. ^j±i^lc^^Ai^2b 4x^1^ 4 juuLq CjUjjj^j 4jSbil 4 c- j >A l ^ 

-3 

A^aail Ju& bJajI 4lStc* J t(j^al^ll ^g jLbSl (jdfiV4*U»rtil ^-2 4jSIc, y^buoiVI 4jua£ ■ CJ.A^lSl 

.iabxjVI ^b ^ 4jJaii»^ j.CjUsj jjjiixiSl j (_g j^SjiLaSl (j±) 

Ijrtm^VI " 

L-U^. 6 jjJJj^iSl <■ t jp jLa J ^IIujujU 4jjajSl ^jtb 

(_gjla. ^ VI ^ij V *li2l I2 a j b CjUsjjjJJjSI ^JjPj^jSI C_li£jJ 

j a j n .y i j.a^jI ^i jii j ARN Si ^Ij-jI j cjLajj^vi ls j^ 

. 4iUaSl 

ATP Jc. 4iUaSl d^U\ fn -1-4 

J ARNt bij^rA li^ J ATP I ^ ^b>"n ^UjSl ) ^Jj£jjSl CjIAaO I “C-J 

.. .2ajl jjil 

ATP_SI Aj-aSS cA\ 4iajail^J of) ^iSl — £ 




0.25 

-5 

: Cjbujj jJI cJikjG — 




(jx Vj ^ La AjuiSl j i LjVJuc. Ajt^Sl ( 1 ) 




: (^±>Sj (j\k tdlij j i (jJjj^Jl I^jjSjj ^k ci^-^ 4A2JI 



0.25 

A n^6V 1 s-Lb ^ CjUjjj^jS — 

j Cj^Lc^lib ^ bjLuj 
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(iaLaJ 06) : >*lil 


S\jw 


AjUVI >-aU& 


2X0,25 

2X0,25 

2X0,25 


0,25 

0,25 

0,25 


-1 


IajlaTI jLlaA 

ja^ 


ADN -31 l>4 ^.^-■u ^>4 ■* ■-i.l-ii a ^ wjSj5j 

ARN Jj j ^ <Lii j 


1 

ATP —Ujiij ^Ui) j 0 2 _U j*tS - 

Ljlf 

(ii j-^jV ) 

z 

ARN ^a i-JLt J-U.J jljSal 

+ 4^IU> <A—M ^ 

4 ^ ^j#a jii J 

3 


: -rr£j 4^ J* JJp -2 

.ARN £Un!LJ jk* tyjjll CA*jkJl jic :Vj^ - 

4jJV -yiWl - 


0,75 

0,25 

0.25 

0.25 

0.25 

0.25 

0.25 


-11 

: j-^LjcJ'i .jLu -I -1 

j^c. ADN iL-iLi :j-a - 

. ^uU , h .ni;s : >a — 

‘ ARN* ^ - 
. ADN iL-ltri ^ <-pu^dt 3 1 jSutlii pASj .Jl^s — 

r jjl ■ 2. • ■•^-j Atmt 

.a & j=J^ liJjiAill 

^LyJyuJi ^ ^,* v* V 1 * ! t'•;; 6B —^ ADN i 1 ^ ^ «_& ~ 

sJjXls ^ jib ^>4 Jfl t ‘ i y^ _J J^Si 

( 63/21=3 ) ijfl > ^ UAjJ £ ji-Sli - 

GAC UCC UGA GGA - + 

4jj. ^J, 1 ! $ ^ t; jjl 1 ^ ^ fr A1 jiaLa&Sfl — 

146 jjc - 
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*3^x1 ^1 A foxxll Ac*l^3 j JlcJ^3 6 C ‘i.K'i <444 4j^^xl) ^_3 Jic-I jjall ^ j)X^<fl I ^T 

4 £lclxJI jic-I 33 djiljj (jjjj^ill <.-ijSj* <jlgj .v^ i Vwj ^ill Met_11 A^ 3 l^xll (AUG) (jiUajVI 

.4jJjjl 3-lcAS 438 L5 ^lj 3 .^^JJxl ( J ^axL^ (j\ (jsljJ V i _^>\ AjJ^xll Ajlgi (UAA) ^-fiSjjll djxljl 

.<mxVl o^U^Vl ^ >J 146 = 3/438 


0.25 

0.25 

0.5 


ADN-SI 


lAxUb 4 _Ls.^)x L_3 JSjudll ^^3 A\ : \**\\ <L=».^}xll (3^>^ -2 
.^t mnn^Vi :4j^jxll ^uut “ 1 

jAjuJ (_£.1=J ^jx ARN_ll (_£ ^Ljjjugdll l^JLvLi. ^aJJ ! 


. ^jJLJj^Jl ^-3 A \ \\Ji <JIjqx Jj ^.JX^ JJ! ^Aikjujljll iLlLJl) 

•(cK 1 ) lfrJC> gLJiij ARN m ^4^3r^^ cl)" 6 oA=J j AIajiLlO C t \f \JJ — L_3 


fjjW' cSi^ g*i uAsJJ J) JW' J) ARN m —S' Jljajjl Ajc. :£A*ajjJI 

<. J ClAx ^jx JlAc- L_S^)la (jx 4 jluAj ARN m _11 Ajxl^pxll OsJ^ill ^xjuJJ plj^nx 

Al^y^ (jx liiUajl <j,\nnj (Jjul^Ljj oAc> ^tjjj Jj La j&j 4x Yi^ixll Cjbjjj^Jl l_i£jj 


•ARN mC > Sa^.Ij 


1 

0.25 

0.25 

3* 

(Aallj 6) l^valilVjjjAil' 

<>^1 ixuxis :(1) tepjii o* 1 c£*j- i -1 

;^LxVI (jaa^II )\u«£ uJl jizL £ jam - M 

. k.UAilll fjjil jx ^3 (JS <1 jjll ARNt J ilmu - 

.ATP-ll aaU] <> a+jLA\ aSU' JjaL ARNt c> o^l^S' ^ -^j - 

.aJ ARNt <A C ’ >< \ l *'*‘t ^ Si^Lall J (Jl«l»ll gjUll J P-J - 

0.75 

0.25 

0.25 

2x 

.ARNt ja ARNm -1' Cit>lj Je. «-ij«ij >-akJ' Jjas4-2 

:JVji-V‘ 

oi_^»'j 5<> oj&i jlv *>\ ARNm asL^*] aSc. (1) aLj_j 11 <>» 3 gjtjj <y> - 

Ala -jAw [Ala - ARNt Cys]j Cys <^y*Vi ,>a*aJl yy J3i UGU 

*_»yu ^iSi y ARNt Cys (J Jaj t-« ARNm J Ala -t »>»ijSi cjUc- 6- j^? 

<j| Luj ijj a1iL«ii ACA »a' s_y«i_jSi <i»uijj Cys -S' y jj ^ UGU •j'Sj" ySt 

.gcjLill ajojjII v-uSjj y Iaa oi.A Ala -S' 

Ala -U yy GCA j 5 <y uj^ ^UL-J ARNm Ai& ui. 

yji\ gA^t-vli jjl ASjy Lu <Ala (>» (&• jSSj lS ^•^ [Ala- ARNt Cys]j 

.Ala J^s <ilSiS jts jlj ARNm ^'>'j ^ >-i - >»jl' u& Jj>— _«» 


0.25 

4x 

.<J>-j ARNm j_v> ADN :o> - :{J ‘o» *g, *o-)^ij*S' v»«s -1-II 

:J - .t^j ARNt :0 s - 

1.50 

0.50 

^ J 

^ — (U) J#-U^ | 

S jjxxJl A.u\ 111\ 3 A^jll - 

:ARNm -U 



ix.\S (/ JiJi) ARNm 5>^u j 


0.50 

0.25 

2x 

:(2) ^iA^S' <y (uj )j (i )6 j'^«*su o/ 1 '* 1 **" oAS^>*S' * 2 

— .j’LuUV' — 





































J 



r GCA GCG TTT ACA GGT TGG 


0.25 


ADN [ CGT CGC AAA TGT CCA ACC 

0.75 

3* 




ARNm [GCA GCG UUU ACA GGU UGG 


(£)j “3 


0.50 

0.25 

2x 

:ADN4t u* Apa^S*- 421 ouij ARNm J1 Ot - 4 

stjilt ^ ^i.Li/ni^yt Sj^Ua (j& giu ^ K. hi »j ARNm - 

A-iujiUll aJlxuLuiII £_* ARNm A-LuJjuo CjIajjjJSj C.n^ ADN AdLuiUit aLoiLaJI 

l^jt A^-j ADN-tt a^jluUII jic. AluluJl ARNm AiJLu ^ ai&j - 

ARNm o* c(T) o* Vy? (U) J^t jj^t C5 J& l^tji^.1 c-Uji-uL 1$*-* l^LoIj 

.ADN -M ^ (j-^aj 

J 


:cwjjj4l sy^J 3 ^ ‘ARNt ‘ARNm‘ADN )c>» J* jj j - III 

LIiIaaj^JSaII AAtva £jlSSj S^Luwdt A-Aj1^)j^I A^j^ix-oll AaIc-J ADN “ 


0.25 

£ya dltjJJj,jK^It (j>o £_4tHj S^SuLoJt Api^^lt Axj^lx-all (JsU -laJxuj icJ^ 1 J ARNm “ 

CfA* S '-^' 

1 

4x 

C.Vjrv AjY njn \W AUjuJI {jAjJa ^ 5 -llAn ^2 ljj ^A? !l5^J ARNt - 

1 


aIa^aII s^Ljauolt sj^q 1^)11 fjz* aS31^a1I ARNm ^>4 j) 

i^LarJ AJUla J] I^aIc. ARNm ^ **\Ja ; jkjJijJiAl - 

Aj^jimll A\ui\»ult ^ A liial 








0.75 

0.25 

3 x 

.^jSM |T| . J) si^> > ARNm Jlfri [T| . j-L^L-V' [T] 

0.5 



0.25 

(3) AJ\j5' Ua Jauo.' J-LJaLAj. ^3 jUHijj 09 ly> «>• 


2 x 

•(8) u-% 

01.25 




0.25 

• Ailu' j/ t .2—1 a v\ .1— i .* i**i 

.* .* • w 


0.25 

4 x 

:^4Vt Ixulul Ajjj^JaSt j^LjlII- 

• ARNt -It .ATP -It >Ayii^i w uoL&aJ JjLajjjij -UC.JJ JjUjyjl 

02.25 




0.25 

ajiiu-fl s^j -4 .S^Ljrv* ®>*b • ARNl ~2 “I 


4 x 

.ARNm “8 *P -7 o-^j wiiaJ -6 A “5 


0.25 

.AASbjSlt t •(• V * AjuXaI) AjA<mU - 

































0.75 


0.25 

2 x 


0.5 


0.5 


:(Aminoacyl - ARNt) jjj- 

Jii * 

■ ~ 'J y~'"^ . ...1 i a\\ £j)^a]l ^_lc- .. fljj'lllj ^ a . .i") t(ACA) ^ j 4jl ia£ * 

.(UGU) ARNm ( _ s ic. Aisl^all 4_Laa_j ^ n<V I ^uaoaJl 


.UGU ACA SjUjaAll jjlJ SjLiy I ,j_yAj ^j^a*)/! Jjsj <j£«^ • 4 ha^La 


• 4-wtA^ll 4 J'J-*V' (jiLaaVl £jU j -ij-laj - <-J 


S* IjiJI »U2I 


ARNm 


AUG UGU UAU AUU CAA 
I I L L_LJ 1—1—1 l_l_l l_l_L. 


1 i i i i 

AL-LJl *> -► Met _ Cys _ Xyr _ ,| e _ GIn 

© © © © © 


©aua-a jyai Ajlal : 4iaa^La 

.(Met J-ai 3JU. 4—i^aJl Aj'ij^V I ^visLaaSM frUnC-lj Ajla.'i/l ^JjSj 

sfljtll alajl 


ARNm 


41. „l nil a^a 
A .'.'..'I 


UGU 

l i i 

UAU 

i i i 

AUU 

i i i 

CAA 
l l i 

AAC 

1 1 1 

i 

Cys — 

1 

-©r 

i 

lie - 

i 

- Gin - 

i 

-Ay 

© 

© 

© 

© 



•A ■•. ■ ..**. »»ll AIuJmJ AjjjjJI fja. (ji AjjjjVl Jfrljill ,*_iUj -i-3 

if 1jill alajl 
- : —► 

AUG UGU UAU AUU CAA 


ARNm 


A 1. til* all f ja 
A ^ ■■ -tt 


J L 


J_1—1—L 


J L 


J. 


TAC ACA ATA TAA GTT 
I 1—1 1—1—1 I 1—1 I—1—1 1—1—1.. 


0.25 


A jj±>\ AjL^I ; A&jSU 


ARNni 


AXuiLwJ) 

A^uulwi a!\ 


opljill dlau) 
- : —► 


AUG 

a- 1 1 1 

UGU 

i i i 

UAU 

i i i 

AUU 

i i i 

CAA 

i t i 

AAC 

i i i 

J 

TAC 
> 1—L_L_ 

i 

ACA 
i i i 

i 

ATA 
i i i 

i 

TAA 
i i i 

i 

GTT 
i i i 

1 

TTG 

i i i 


(8 j 3 ^3 AoIiaoV i 0 uaLo^V l Jj-J-uc: 

ajj^o (8 j 3 J-ua L/i ARNm 8 j 3 

un&y\ j^) u*^ 
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01 


01 


. ‘ARN cjoj AfoUil) : Lr A^ - III 

wjLo^lx-oll c>2& Ja-oj wAiift-w -1ic.^ o\jj\\ J^.1.2 ADN Jl <lT>2w ^kljS • 

v n^j)J ^J) IgJic. ^uxliil iJliljjj^o ajjA-a ^ ‘Loiaia wHjLo^LlaII 6-1A 

. vJlsljuJj^J 


i> j^o .IWxa £_jIj!u aJlL*a]| AjjjaJI j\kt,\ a c. dJ ^ 1 fc,tun wit * 


.ARNm 


^Ijj ^jj ARNm ^ 5 -lc. J] ARNm <1^ * 

Aj^mj <LAuj JSuki 4 > n^j ^uaLa^j 


15 

0.25 

JAm 

( 4 * 0 . 25 ) 

x 2 

0.25 

( J>lii 05 ) :10 Ji^ 

: <;tS -1 

ajIaU <m jo^j 1 -4 ARNm - 3 . ^^LoJ -2 jl ^c^y~ 1 

^>**-a 3 -^j ^jajt 8 ADN -7 ^jV» aj» ~6 

.<Aakjfil 1 :|^j) AJotj**!' t- l|lj AJ^jaJ ! 4 }**+r~ 

2 

Ui£ 

>** 

jiL*r 

jhJLL 

»*M 

0.75 

^Lc. 5 
UJ>il# 

A -v '^ ^ 

1.25 

l Ajy* j Ai^^i -2 

Ujjj 

AjjJ^yiaJ j«All k ) 


. aJj^j^J A-* ^Jl *-2 4 _L»u*“ 

j* \Sxki* (ARNm) ARN J\ ADN £UsJ- 

1 2 ^ 4-4 

^ c IajI . * - i^ **., '(— 

ARNm) ARN ii a*»L, >iJ±*y- 

(ADN) ^j^l- 
j l >*-^ 2 >• ARN j^jjJ- 

au.- 

4 j ■,jj . jj -V 'r- 

(i) ^>2 

•cA**^ J;! J* <*-** jLr 

A^jUj wJ i^|" 

4 - 4*1 ^ 4 * 1 *^.! \^.myy) ARNm siJyJj s<J^s 

Jl Sa^V 1 J^r 

4 . V» y j T 1 <. \ij! .*ll| V Jr— 

4 j-ij-A 1 ^ ^-aLokSH t'til i.Ti 

ARNm 

ARNt- 

au»- 

<jt-y 

|y| Abk^lll 

0.5 

2 * 0.25 

3 /(./ ( ■'' syjj ■*■ sy.'j) ^jMaA\j wi jiD 3 )-*^ ~. '.r. ii.% -3 

107 = 3/321 = 3 /( 3 + 3)-327 - 

1 

*4 

0.25 

4 ^. \jl) 4 j'.Ai ^3 ADN Jt fJLiTy i ^aI&II ^jukA.' -4 

Sj.^’kA '.^Tut. 4 J ^.jjL^y, wl_i ^j£lu 3 jLl~A <*y .JUAil 4 _^y^A-.' )ADN — 

.(A.T.C.G) j^iil ja ajuju 

jjft __I^J^J - 2 c. J «-^Jp ^1 ADN ^3 __ 22 c. j jjj 4 *k.^.AII ^ l.A u.^yt fcljJ — 

.ARNm jl jy >.«4 

J^Jsj s^i ^jJ AjIjJj •—ARNm ji Jo^ - 

JLJjjjl s J.iai> 4 .Aij^y ^ j vjj i 22 aj S.^lv^ 4^3 a A^&IjS A^Ij AjljTmV A 1 . * 1 . a^ * h/t^i — 

. If^d A > AjA V jf ^ ^v-a'-A^ V i ' •>• ; 1 A^aj'^jI a .' 1 j^J uaaj 4 ^j'^a^£j 1 
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IjjJ MLw>Sfk ilu* i itaijVI i [4 jlill J«i a:h rt„- M 

WjJi tJ a; *jfc ^ cw Afoui ^ ajtn c&*m 


i^jJ Jj**-SijjSjl& 


(l) J*«j — l 

Ji jjSjfcil Jjij g^i 0 2 jyiji £!j£i : { I »1) _ 
-CytfJj pH 4jjj Sjtj* 

•gr*^P H-ij» ^ pH -HjrfSb f ( H , l J _ 




---f ? IJU *( j_ 1)^5^ ju,i 

f (H-l) AiijJl t> 6^^ i-jkJl ^ U_ v 

OjSJi Jdj. (> *1^ (2) jLu„ 2 

5-la—1 jj SjU _ ^ ) 

Lf^2j it jjtt .1 Uca* LLwm |^|^ki3 Uu,j ^ _ j 

‘ft) Ji*lS3 <lij^S jj*i 

l^wlj IjjJ (2) ii^jJl (> (j) f JaJi kjd,„» ¥ 

0*“*^ 

• * AjjyuJl j4» -a 

^ -p 


Ajjaj Anfinsen 4^' <5 j*' lAuLlajj oPjj^' ^ 

^ j->u ^j» Jjiijiii*s>* Pj ^aw*a J« <* 


AjfolxH Jl3^ 4_wi) j^ll jUaj (_>rtij — 3 
ift bjj^l v i >»J ^>! ^ 


ig^lLifl JjJaJ </ A2>U 4->^J J*'>* 


z* 1 i. B 

% 

Al»>*3t 

JUi jjfr gajji) :AjcI jilt imll a*-“* 

jjaiitj^s>» p u»a>i + bjj^D + j^j«j 

1 

Jlai ^jj) :A wj.ihti Ajftljill AaLlt eiUU 

p j ^U! 

2 

J j>-aJi JiAS )W> j£ 

jUi j£ fjji] :(Aaja-ua2l OSUSft jJfr 

Ljjj + LJ jLa jUlii jjjj 

3 


.JUS t <GLiajj fjjWI A4# L>* 4& 1 * 1 ' ^ o^laa-u liU - I 

. (ui „1) AljijJt Ifjfc JuaALaJI £>ii ‘ S J^ CL^jfxA aJA ^ flL _ V 
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( Jatt 07) : , Jfll 

. ( Ex AO ) ^SktliSll -1 

7 = pHt^jj <*°37 -^j (Glucose oxydase) j'-u-S' jj&ji* f*ji! 

AilLk* j^a oJcr jjjiUSJl iiJ j 0£ Jl <-jy6& jh?-sjj 0 2 _J! _kj^f J&li* 

„ ^ 1 ^ i j r A 11 1 Ir JSJji i" A^ fc-* ^ jj■■** OlJjill ijJJj . ( jyiU i j jj£V 4 ji ^ jifL J 

v. iu^ i i j ( 9 v 4 5 v * 0.5v 4 0.1 v ) 4 *^ * ^ Irv^ Vl l> : A^jUII 4j>xllt 

?U51 ( H 2 O 2 ) v *U' Jj^-j fjj-»yi 'i* jU> >lu^t JjL^ JSi (catalase )jVU^l' ^jj] i> 0,5 ml 

; (j jlUll (Jc-USlI t .' >■ »** (O 2 ) (j J>“‘ 5 V' J] AjjjJoxU AiuiiHj 

H 2 0 2 + H 2 0 2 Catalase ^ 2 H 2 0 + 0 2 



.(1)4j£j1I,> "i_j " JSJltj "i " JLill CjLna^. 

?<]Lx JS ^ ^J^VI -ialaiiJ W* (J-alklujJ tiLa _ uj 

: (Carboxy Peptidase ) fijty ^>*11 4 K .» J i ^U^yi (2) <Iujll <J1»3 _2 

(Jc-liill SjL» i.. iljf- "1 " (jSjil! - 
, (J&liill SjL» (_j 3 "uj " (JS^ill - 


t* 



( 2 ) **Aj» 


1 


. V "j ”i " OJ&SM j* (jjts 
V ^jjyjy | Ai^ia (Jj-a. g nYw u t liLo - uj 

* AAjLuJl <juj! £Cjlli - 3 

.UjUUJl j £-0 Jc-Ujll S Jl* Jc. fd jjyi JJjta ^Lji 3 o, kjl a c ui £ujJJ Jla - 1 

1 f j$i*l ILib IL^ju ^jS - uj 
















































































































( UU 05) ufl 

iJjjLc'ul'l lj.«l ■ J Ijy uLu^fl ^ 

Aj v'lUftl.ili * »^‘»- <aj!jS */'*.’ 

• fJJk ij* Ajliil 
-1 

< 1) Aii^*0-0) 

(JttjuB ijL* <1 Vjj ijAjjiS'l k&y. 

• jA>k Juwi«Aj 

(i) Ai^>* *>M J^ia ^v-'U-.U • 

■ Cjlil a *,iA* uDIfUi j«» /mc-liu j^uj 
S^II ^>>^1 Uj\i. ^gkj -I 
.(1) AijijS J. (1) JLill 

OV Jl m jD 4 a^Lla) U*VJ 

r ^j,Y iLia ( 1 ) ^ ^ v ) JL 1 B 

^jjV- iaLlj J_JA Ij'u, —A 

V (I) Jli ^ 





Aj j£+ &j ajj .3 > JtUj^ ajLi >2 1 A^at ^iaLail . | 


Jk- 

^u^Vi ( 2 ) A^jii (1) js-y J-, -2 

JIaaI ji>*3 lfi» JLii A^j^aVl 
£»yS (u) <JS»iJl Juj L*au ifjj&U 
. Jc-lioB #jL* - ^ y JUiS 
. JLuB £i>tU Uj^aj —I 
(2) ^ U&l ^ U-v 




Je.us> <i 


^-*>1 JfeU; 



\ ' w ““— 

W 1 Vj4* ‘SV4*j VsjiV > J£ -I 

•sr-#>7) gtti (1)^1 > (l) JSJJ - * 

v ) j-lj- 

JbUi 

•{rtJ*. *j+s J>») 

.(I) > (I) JL1I g*u JU-I 

<bU-u db gMBjj 

•( I) v>* ( •—1) JU gj!jj -2 


( w) JSJJi 


( i ) JLiii 




T VuTu«j ljL» 
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U . ^>71 JtUJ \c. Jc JtUJ ijU ^>71 J±, aJ^jI - II 

^ s^>V JtUU <*>- ( ') J (2) > J-J > J*^Ju 

^ * (^) J .^>71 jfijt J^ } JC.UU iiL» J4>1 ^U, aTo> ^ Xi, Jtl** ijU j£> 



. JcJoP #jU j5 j ^>71 jj vIjLu *JLx <ak> 

» J j ji A U p ^JdUuI Ax *14 JJIU J*-j - 1 

jcUjj Ij^sb u*j -2 
jk ?^v‘ 

•jL» js iJUk ^ ji jcu-3 

JkUiP iic ( E ) ^>71 J (S ) Jcliji 

■W iC,B 





:JS-Jb ^>y» J#i-u 



:JUb Jc. Uili i jL. JjI^ 


(.laLij 05 ) ' , i—iLiJlf‘tJ >4jj 

1 Jj ,,l .'i l >_)''/1' Ja**J fJJpj ^i»Jl ^ (Jj^j 1 jat fijitj jAj 1 (jli JjAji^jjSajjl aJiul jjii — 1 

J pjjj) ^ jS !^4j (1) < j^jifl jA jil ^jjiJ jjb 



.jtjjA j v jn V4i **>»& (l) VAA y^Li-vu 
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j • j£jP u* j ja 6* '*>• (2) ~2 



? fjjjiyi lifJ JlaiB £J^aJ -laLii JA3U lArt (2) <i^Jj3l ^>a JAJU-' jjl) <>• jLlaI' jA La “A 

? JLtftV £j ja? jaLli LojI ^li&Aj 1 jL» (2) ‘‘jji jS dPUl^ "J 

. JUifl ji jaI) Ujjaj ^jS “A 

E + S -► ES-► E + P :<J^ibUAD 

•^JIa^J LatX* <Haa5 oJA ^ jJJ 4 v£1jL»j1aaj AjjliajI ^JjIaa] 1 jl^uwU 



(!□ Li] (J(>J [ j H aIkJ 1 | 


OO gjiu) C? Jtliiil »jL* % 

wi*l 


:Uuii ZJ & ((rH jjyi ^ ciiijjjjH jjj j4^y 

^ (S) nu j (E) ^i>7' /j J■ - 3 v. f.l» ji ^ |1Jj^ ^ . * l . T_ ™ | 

a£^aIL ^hJsi 44 Lo£ Jc- li] -Cc- i jjjj ttiduliA JbjjJ 

Vi V 2 

E + S -4 E-S -* E + P 

.{S) - Jj(E) -J o* J*^S V| 

E + P gjUffl JLij jiJ Jt'iiifl Jiij Vg 

T (E-S) JS*> tiU -i 

? J£tIsl 3\ icr^*j l a K — 

f(S) ft (E) jAi 4 j ftiLiSl 4^1*11 ^ jA La “ i? 

j+ 6 ^Auajj iARN _N UU ^it jLKjj^j fljjjVl Ji 

jjll jit JjjuaaJL E-S —Hj P <jA |J£ jj£j5 jj 

.{1 J jL. — \ 

-'l^lt ^jloilS ^JiwiLJ jaii “t_J 

E 


-2 


■ 2 j 1 1 j 4 03 ^ (P)i (S)j (E) ijJJ LSJS*^ s-£ 


. ?i L j-i ■ jt .11 jjjji jJI I . . \ ' 4 ^-■'. a ^ 











































37 


3 .^SLiia 3 C. ijAic. ^ u^li iljjjJlj <J3»u£^a (} ^jjLa £-* jljKji^JJ^ll ^ ~3 

.(2) aSjj ^ILi ^Juia 3^ 3A La£ 4 -laLJij £^.jluiJ i ^j\y u\^)f\ J 3^. j ^jjjjLa]! ^jjjIa L>^ 



<C=3 

j^I) 

M Jyijjjj^j^ p j LjjJ! 



e_iSj^a 

+ 

Jjj11*!jI£ p 









(2 

.dlijL^.] Jlc. V-0aLulj <j\«l£sj J] di^ ^Ull yjlljajVt ^A La . dLLa 3!*^ 3 C^Lnj^aa]! dlJax-aJI oJA ^j-a 


(Jsli! 5.5 ) ^ 


. y. , ^ ^ iUJ > VjW JJjJ >1 J#b jl*Ly 

• > ‘ •'•’*' “*““~ v •**“ OVL! ->*w**» Wiu>pH^ij^a- 


1 ^jiVi iiUiir 

S^^aall -a jjJ^' 

U^l. ^jjjjr - 

1 

pHJt ^3 

^ jA 1 J»~jJ 

— i 

Uj^ - v -_^ ^ — + w,J 

2 

! 7 . 45 ^ 7.35 


J »>Lj 

AT? • jjS^ ~ 

ATP * jA*^ - v J -a. j-,v* -J^£u£a 

f — » : ' 

-4-1 

7-3^7 

5.5 JJ 4.5 

wjjj^ 1 Ja'j 

(l)^jj' 

- - ---1 L (') JjV 


—fW* J- 4>i. W -a*»* > ^ ^ -j ^ ^ SJ 

.Ajjlii <L1»J jt 

^ ^ jSjW * JJ ^ 1 rtjd J* iOLyj^l > j^iSJI ^]c L^iJI - 

^ “** ‘“ Uyi > W > 40 ■> jA > „jsjjl ^ ^ ^ . 

• »ti£4 L«a^) l 

^ " ^*w^«u Wa . cw ^ u* **. ^ 

- }y. jj ./* ^ ,/j*J jU£ j^j Jfjjt ji( t(/ j j^ji jji_j ^ 

.(1) AiijJl »(._j) JjijJ JL. 


'•-* *M *-W jli <LUi cJ^UJI Jt JU5C-VU -I 
Uid <> A <^1 ^ Ji, ,»jjjjjiD jL jl - v 
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*1922 So- ja <—»i (lysosyme) -2 

# 

O# Jajl j^D <i rvu . j ^ja <&*!*]! (jjjj&jJI j) _^l2k, <! jxix <jL ^jJajl 

.(2) ^LjjS vLwUXCC JO&.V . tfJUJJ <1^1^11 jJ 



• 4^1 r Jj o*J ^^-1 1 jjr+A i*rjfjj^ 4 *± 1 ~ s V“^* “v 1 

.CjljJjUSLiiU <Jj*-iaJLl] <lUbjMlt J w U^J (2) <ljJ*1 ^ J 


^Jj-i i^r— -«-» igVftJ -3 
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(h\±l 7) 

Jullfir UiaJaj l»*Tu«fviu I4J V^uoa <jjj I4J ^Ajjj)l \ JaUuil CjuujjjjJI 

j\ JbLlj Jfrlijli ojLij fjjixl AjC. 1 ^AjI <jjjJI jlgJaJf “I 

(*-j)j£-iil ^Jiajj SjLc c-JUC- ^3 >/>jV' (l)jSJjl ;/ijm *>jjjV^ '^4-1 AjCr[^ii' <xu!l (l)-Uj-^ j4-tfu 

. JclioJ) SjIo ^3 >/)jV ^ 



jUill *3 jaD aIVIaII AoL^V' (jibL^kV^ JL] ^iu (i) j£*Ul ^ A 


.tiljjl^] Jlc. ? atjjjh JJlXJ jfcjjjSM \ n£j3 ^3 <uj*SH “ 1 

.[ Jc-liull ojLo ~ ] JjulaII *j£2u ^aiiS i (1 ) ^jujjS) v j-* (uj) j (i) jjJS-ill <^13 "2 

? giTu>i l il* “ 

L> J* J*Z J-uS ia jlP jai4> i ^y)l I J*L2ull Jb <^\jd -II 

•(sj) 2j (1) 2 cjjaiu^l ^ <m* juUa]! iSjl^aJl (pH) <^>j 


10 

9 

8 

7 

6 

5 

4 

3 

2 

1 

pH -1 I<-jS 

0.3 

0.5 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

00 

•buaJi 

pH -11 jrfii *1VJj JIajIlu JsLiu : (i) 2 ^ jl\ 
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V” lt L J -(pH) iLaill CLltj,^*^ ^ iii — 1 — J 

? ^ r 11 i > j u lilo 2 AAjJjJI a£lo 41 r=^c_j'mill (jli —t_J 

lAaltjjl “^ c ' ^ ^ i a _l£ ^2 

.pH il ^1 pH =8^-1 

<XP*Vl dj£j ji°35 Sjj^i <2kp — M 


(S Jc-lijJl AjJau 4_}jjJaxl] Aj^jJjluI) ^3 Aj.ji'vll (JiJlJ &\ m \ — J J f 

*(3) AiiJjll (Jj-i^ < ^ < r * JJ La£ *Cjlj4JjjSfl 4-1 ^,41.1 J&Isli]) jpjjj 


J&tfU! 

jtiias Sju 
( S ijfi J\) 

(E)^>*Vt 

AaLgJ 

^4mj jj 


AaLgI 



aaUI 


lS^ 

^1^1 

jjSjlc. 

J)^ JjSjlt 

^Lij 


jljjjjtu, /j 1-s. j£j]p 

Sji^a 

jj^>^ 

jUjSjSjk. 

AaLj) 


jtilU 

#Uj 

Hs^UJI 

o jll) A |S jj'Vl 

AaLaI 

i 10 

pLlill 

vUi!^ 


(3) foAjl! 


UjLft^Ulit ^A Lo “1 
?(3J AJLJlJjJI jjj^i CjLImjs 
+ <Jw6£pSf^ <JC^i3l ( j u *aaJ “2 


(ialii 06) : 

.1$ n^j ^ 4iiL^ v j \ ^wjIa^V 1 ^_uj jj j i Iki SlhJi > A il'i A.» Ajc,1j§ s-jlini *JlAijjj^J) 

wilt l^JoLii ^Jc- Ja~*jU ^ibj ^Jkj/y)l\ 

c^aJl J-oc, 4a!) (2) JSJJl Lajuj jLlmj A-iiJl (1 ) ^ja ^ 1 ) JSLUt I 

♦(I) JS2JI ^a jr^'y^ 



( 1 ) 


| ) AJjjjSi vlilurm a\ -ll£\«‘uJu 


4|£* 4,j-) aIajJIj ( I JS2JI ^ja c^aJI) 2 JS2J) A^oJ^o^ A-jIjaSM ^wa'a^'jl \ JfLaJ ^1* ~ I 


.<LU~ ^Ui jLa i (j) AJUJ\ (j) jJUJj JUluV* aJl£ ^1 -2 

UUj ji 4)3 <bV» (2) JS2JI J- £>3-t -3 










































J&\ So. 


8 

6 

4 

2 

0 


(2) J£iB 


MgJV i Si. 


\S> 


i 


4 23 37 

°C * J 


4 

3 

2 

1 

0 


(l) jisn 


Jc-liilll S-iUJ fiJLa ^aJ <ill^ jl^JaV tdlLu^M JaLuoJ ^ic. jCaj jJjjJ “ II 

J^aj ->?>J ^ 

<lLa-o Ig-llc. JjLa^-all ^-itljll 40-i.l^c 

.(2) Aiujlt ^ 

: ( 2) Aiujll JiikUluL 

J-OJli A-AJ^yLali JajiJjjJl ^pJLxl “1 
. Jlc. i^Sy)j\ 11a 

.lie. ^ily\g'‘uj,;V 1 S.1 a jld3 ~2 

.4 C = ^-=^pj 6 pH = 2 

. Jlxjail ^Js^aIlI laj^au ^allli tclljLo^lx-oj AijLuJI ^3 4_ill CllL-ca^j Lq Ju/Lk ■ III 


f/s 


2 6 

pH ^ 


(2) *i*SjU 


(JatfJOS) : 10 J^ 1 


ijiu+A^ sJLi'ujybJ 4jj)^y) Cilo ^Ix-cj’j laJLj Jolu^j »4.ilk ^ JjLcjjjJ)M ^_lx j sCjIjjj j^Ai) ^^3 

•Ajfr Ajj^aI^ j JaLli Ai&lftll a JA t/ryii . IfJ 

^i-iao >*U"k <jiA>i]j AjlaI) % yeuJo ^y (UV) A l>^5^3 Ajulb^i aIojAa w ui k^- S ^ ^jc "”1 

Xeroderma pigmentosum: .ll>^ )^a j ^Vi> jjUa^ ^J] j^lajj .£ *ia 

? A. iV>" l \ t *ii \\^m a l l ».\fl i 4 jjUS, ^jl 1 ,*)A c ii» « ^ Ift- w \l \ 

i~>tAn^H jj ^jA cj^w JjAji 4jajj^ s ^aAJ l a) 0JlA ^p 4 joX CjULaa Juaj : 1 AJLu^D 

. i _ J Jajjjt j^'j -j' ■ - jdiLu k _£ii <iixc}\ j/A l(J jj'^c-^ ■» ^ --’''*' j^c A1.A«i' ^3 



71 

72 

75 

74 

75 

1 76 

77 

78 

79 

86 

81 

r-” 

82 

85 84 

85 

86 

* • i 

aoA4 
















ADN 

AGO 

GAT 

GCT 

GAT 

AAA 

CAC 

AAG 

cn 

ATA 

ACC 

AAA 

ACA 

GAG GCA 

AAA 

CAA 

XPA afr. 

ARG 

ASP 

ALA 

f$p 

IYS 

HIS 

i LYS 

LEI 

ILE 

THR 

LTS 

THR 

6LG AJk 

LYS 

Gift 

















ADN 

AGG 

ATG 

CTG 

ATG 

ATA 

AAC 

ACA 

AGC 

TTA 

TAA 

CCA 

AAA 

CAG AGG 

CAA 

AAC 

XPA ^ 

ARS 

J 

MET 

LEI 

WET 

ILE 

ASK 

| THR 

SER 

LEU 








J>^P 


l \iAji 


ai) 

rpj\ ADN J vjie.Uia *ui 

- Ai jwf :*i ‘Lj'Xih. iAJJ 

c Joi^ ^winm j-oj J3 
^jiajyLj y » k\^> y \ %%. J « 

y o S2 lj3 
jfcU AjjCj^ JJC- Aaj'iJ 

A-il^Jil $y <jh j^c> 

• c’-Iaa.SP a JJfc «_xjux Cj'uajyjJ 

^a5 XPA jiuj^aJ '^-UJ Jaj 




215 ja JS-ioj 


.A-'^ejLL-' j4 JlL^. . IaJojj^jI JAj jvji ^Jc s—ijxj 11 

.1 Aiji^5\ Cj'ola*A ISXlaj^ S^iAij V^1> J^aiukU^ Jlic ARN m j\ ^j'aiijt' |2 


























































































4_i^2kj]l Jlkll t,_a\ a y 4_jk<a^M jjj ^ iin 4_3^*^c —II 

^\\ (UV) (j^a 4_3Ljjj>U >^k5' v^_flli^j ^ ^jx <j£^kj ^jAjuj ^js-x K >m ^jx k^ik \j>Lk (jk>4U 


•ADN -51 a.LjiLj» L> )jaij Sjjkixll (Thymine) <j 4 xjIa ]1 cjkljj j^$k ^ s n^Ti 

2 4Jkj5l (\^ 4 Vnx Igjilc JjL-sa^jdll ^cjtull t|UV) 4 * Slf)[l \_£>Lk]l ak <^a j^lj c_ja9 qJ ^ 

• XPA Jx£. 4_Jl jL>aJfcia 4 jJJJ^] 1 (w )iiij ^jx ^L_l) ck^ 5xni 



.2 AifijB c> (l)JiiJl Jk (1-1 
• XPA <JxC <Lll ^4 _j) J£jx] 1 />X ^p^uail 

. ^jJa^xlLi 1 kLuij 4_3>Lc. 4u>a^3 ^psl 

.^L_l) Jijuill CjLilaJLX ^k I^LoAC. 1 (1) JtiH ^ jlt~- (Jj ■^->"v Jjlllll J_LujijJ A_U^aji]l t> (3^ (2 


XPA ^J^llj AJJIJaII (jAJ 4_3 vL*J 1 xk <j-£aj ^_9 (jju 4<iljlx ^kx j IP I ^-9 k^Axll <jx ISXkl —III 

. ^pa^xll 1*^-J ^jk x^ixll ^tal \ xti 2 1 4-jl xk d.^k ^-Ijlal £X t.lkll C-iLk. ^pa^xj 


(JsUj 07) : 11 

%'ki'Ajl . J .j'»-. kli ^.j, j ^ksj 0 2& ^yuls ■jjl 1 Jjjj 4jfjL*J kiSjgu 

* jk-k ji j^Lk - Ct 1*4 ’ kj-jji. Cj ._i Vi ■ * fly -Ck k Jkj : 1 i^aJ 


^-iJ-ii- 1 wljlztljdl 



jy .*iy£ -*x,\3 jiio^Vi ^aj 

4 LJ A 1 ^H^T^h-S 1 ^ Alt 

^Vi 

^ 4j j£a' 

58 - 59 -62 -63 -151 - 197 - 233 - 300.305 

511 

j|54*i -a 

1279.1280.1355. H18.1427.1526.1560.1584 

1857 



l ^ 

. kUiili 


\\_Jjj-ia_i 1 iJ 4 SJj.l^l'l AjJJjuI u'^Lu^l ,j-* Ig ■ S lil ■ J V^ *iji ,^jl l i CjIx^LlaII jA lx (l 
j* ■■ ^ i j_j^ dik 3S ^ i *1 jhj\ ji-n. it ^_a jjN. jji^f 1 JiAiji. jl& jjk Ijil ^2 
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ZpjLJiJplIj /jX JalAill 4 _CJjuj CjL-oIj3 i“ v^x 6(j£pi 4 g «v ,jx 

.^2^ ^ .^-lc ^ pH J 4 oh-v ^ JaLuuji ^3 ^. J ^i Af \ 



.(2) AJajj,jx i CjUixjxJ lijUx >Lii^3 ^1 

. jljluil (j JjS JjIxJ (Jl*iH jjj^xllj SJjSjJI <jjj <3 >Ijl] 1 (2)4i^^ S- 3 cK»*^' Jaxj (2 

s(2)4^jB CjUiaxx ^_lc ljjlxAC.1 _ 
^giclAlll £-3^x11 J-j^JUjjI 
l^A Jxc 4.JV 1 fl*<oj |u 

£X JulLubI Iaj (jg^uiij ^sjuj^J ^j3 

• iLlixll j^x^ll JIxjUjuAj pH=12) pH=2 ^jx J5* Sic. 



<]• 


Jjj—I 


^JbliJ 06) : * lv vain 

3*J (Au <JC.1>3' \S -kjjjj i^illj ^llujjJl ^yLiijll ^Vl'l jiklik* ^ 


jljjj^Sjicct i j^lxtSn :Ju CjLoj^jI JaJlL 



.All^ll oUaJ Axu^Lo 

iJyUAA ^-lc. LaujJj j\kj Aixx jS—• pLlilt —I 

(jl jSj1c.)ILl-u I^L-» yn»J i jUIUIIj 

.aj^JI CjUc^SI ^jSuax { J±c* 
l^lJ) j^LxVl <iL\j$\ ioijl (1) aLSjII JL-J - 
• Rastop SlSLxx £tx yiA yc. (AjJjjuluII aJuxLx]) 

. vitul^l JA& •(o*) jJajxll Jl JiiAJ IjLo ■" 1 
jiLxVl ^JJ>aJ ^iUJl c-ijJLJ “1 -2 

.Jjlaull £x 

vlA jj ^3 <xALaa1I AojUaj^S) Jailj^l jSj! “u 
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« 

I ^£>jJ JaLij ^ (u - ) ‘Lu^i ^lc> —1 —II 



A-yj^Jl JLijjdill 


tliilt aaUJ 

£, Liljll 1 - ** 1 > 

+ 

+ 

pLlj + (^sUb jjc.) ^*;»L J^J^i 

0 

+ 

+ 

*Liu + (Thr 52 <^-u J)l\ ^jAa^.11 j& Ua jXiJ 

0 

- 

- 

* Lij + (T rp 58 ^^JuxV 1 (j^aA-vll ^>aUa j^^ai 

0 

- 

♦ 

oLij + (Asp 197 jiaodl w >a*j) ^lia j^taai 

0 


£jtu3l —i 

?( L ^**)^iaj^iJI i IjLft 

CjL£JII J^j cjU^jll Lpu frlip Je. (a - Glucosidase ) jhjj^jit a fj)J] ^l>L -2 

A > u>ij w... n »* j L&a ^(2) <^a (\) jSLill jLa-a jA LaS ^ull ^JJ Jilii 4-Lb 

.£^*£ Glucobay lU^-u *UL ^c. ^oll jUI 

•Glucobay 3 jLg ujLujj j ji-i jji S$3^ ct JaLii jj*j Jiuus (2) Aiijll (<-_>) iJfLill Lai 



l jiuJl A_L-ttj ^cuiau .^ 1 & cljJl liA (Jasj l ( 2 ) Aiju^ll <5^ ^^ LAk > ^ V* 

^ LitA^J i.. Li£ > (jjj La-a iS^Jaul III 

















































(Llij 07) : * 

jAi j * j ftj >■ Aj]\jl)I Aa*^a 1 Ij il^jUaJ Aj^slla IftljJ—Ma l jAc- ^JJ vJjljjJaC* AjlLx ]1 ^\Vui) 

.Aj^laJI Ajiill jy i La (Jjmu** vilb 


Jj^xj *lil «■*» AjjLajSJI vJj^x-UjlII JLa juju AoJaai AjjlaJl AjoJI Lo (1) AJUljjII (Jloj “1 I 



(1) fc&a 


1 AiUall 

.Aj-JaaJl aAA Jc- 1 

.AaS^aJI \m\\ CjUUj V—uSl “U 

(Jj u+A iliAau ^jSUall Jjjaull iaAj AAs*. “1 “2 

.AuAixH oAA 

v, .ri£l VAjjjlaI^ ojfcUaJl La "u 

•^wv» 


ll| uftjS (J^aiu A-M»j^Lall ojAllaSi ojjj±* ^5 AJulaj (1) AjujjU (2)j (1) J—<ao«il j a J£ ^AjJ ~II 

AaJ (2) (l-i) JS-lSl Lajjj (1 )ja 4-u>> (2) AJjJjll (t) j£*ill Jloj i^c.^ili 

.AjaLij *l£t (2) vliLaJjjl 



. AoJjjJuJl O^Uall \JA '\\*JA <JiL^ LujjLJ (i)(JSaill Aju^. l^Au “1 

.AjjLlojSJI Ifl'it nln IjA^a (i) Aju^Sk. c. ^Jajx j “I 

. ajjUaaSJI l^HbLuo i.jTiSIj a jit a!1 aIs^aII ^ — uj 
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Plj ADP pUaJl ^ (1) 5iijll ,>s ,jic. 4J»J “2 


:J^ A^k >>> ja ^tjUillj 


giiaai 

4aju>»j31 Jajj*13l 

>V3' 

H ijiJj • 

ATP Jl <—uSjj . 

Jx*j ^ Ajauj (1) Aijjjll • 

© 

H ^ p ^r» . 

ATP Jl <-r^y * 

Jcau-ij <Ua**j (1) ASjJjJI ( 1) • 

A . ^JAN ll A^jJ O*^ ^^V<oUk. 

© 

H + 3s-^ • 
ATP J1 ■uS^j . 

.(l)JLill <jj)aJ ((_>*>) A*J (1) <la;>al' • 

(D 

ATP Jl ^-jjSjj . 

Jajjjj (PAL) Fluoro-aluminate *sL±\ ^ (1) aIs.j-11 jjju . 

(1)J< MI (o* 1 ) (.5^ ADP Jl *.*m» ^ 

® 

H < 3 *^ • 

ATP J1 ^-uSjS . 

(DCCD) dicyclohexylcarbodiimide AilJol ^ (1) 

.(^ JSuill Ajj>aJ (^) frjaJL -WiP 

© 


.pLtl! ^5^1 f W 


.S^jjXail o^kUall J^a AijluJI iia^ail ^jjM ^ia^l (2) Aiujil (ja (E) 3 

.(PjjjaaJl (S ej£j)1) ^ic.lij SJU .£» j»J (E) ^Sfl (jJc- ^J«j -1 

.(E) 1*j9 ^ iia. -«_j 

.s^UiSl ojk& ^ (E) ^SM j>i jjj -kLii ^ (E) J-c. <-*3 j5j --?• 

■^..ijjl^ iM Aaa.jljJjll o^bUall <J!^--k Ailkll Jjjsj ^ £-^»j ‘(3f"* O* “HI 




















mmmmmmmmm 


601)48 



if 

'W- 


yil 









0.5 

0.75 

* Jj-kJl A j,^|| jj! .Q -4^1 

4_hillL 3 J. *■" J „ *'*«■■ ^jLji Ul 4 \ 111 S" * ^U&I^S 4 Jill JijLlj'i J j ftlji - 

.4"s“N' jiUaiU Ala-* i—ujSj J* J £ji jj 

<^u .Jl J^lj o«Aj *Lhj! -p 

ftjLtl ^L^n^4u£Jl , _li*-T- j) ■ ^ j ’- 1, *.-rj jIj * ^ ■ JljJkj Jj -1^. .11 Lilli i jLtj, JaAaS-- 

^Saau jjiaJ ill ■ L I< j 1 iU ( JjSjjt) Jtliu]^ 

j±F*l JL*M1 (2>Ul ^ <^l\ 


02 

0.5*2 

0.5*2 ’ 

: J -3 

ij*i i-^H ^111 Jfljljjll ^ ,^GlLj tjill 

^2 aLiJj 4L.ij.JLa 1 ■■ j <jjjLh*i jsj 1 ! j j ■. 4jluj^£. Jj aJ 1\ ^ 4mLui , i 

jiij JjA * ■ ■ J% ■* .4 rL~ ‘ijlU J. 1 ILI ^jjy) iJLAj L-iljjj! jilt jjt 4. ■ 'j'’. 1 . 1 ' 1 4 lLm4m4I| 

Ji Sjail V4‘*S s ^ -Jz- Ja-Ijll( pH ) JjH -V 

Lu . ^jjVI i>* ^Aj**!' ‘ JSE ^jVuVl JaUa^fl jjja. 

.Jlmi jjE- j&Li^ll jJL«] ioilij 4_i^11 ,^-u J-i'^illl 


01.5 

2*0.75 

( -'Jii 07 ): 1 


: ( l ) *> " -j " j M l * j&JX Juki. 1 

: ” i M jc.iti * 

: i^U. ^. 

'^l. jki piJUf h f ii% 4. L*.. 1 4ja51 fil 1 'i Ju)(j 1 * V . L.1 *■ \f_ 

. fJ>V' JjA j ji jjSjLJl f J* aJLmj-L ^jli J—Ly > i^jO 80 ^ 

i JiJjJL-i 1 J . 

_)t, in ;j^j*j Vji ■*■ *i■ i * Ulk Soilj J^A\\ 4 ia^ jfiu 

+ ^ j uj^ 1 -^ 1 ^ V) 

■ i 

01.5 

2*0.75 

: * ^ " J£^]| * 

» 11 

,4-LH 4jjwj 100 I ( D, 1 V ^ - 

lik-.jii 4^iC |00 ^ ikjjii jji«£Vi : ( 0.5 V ) 41* ^ , 

*ji£id* 100 V) j(5 V . 

,4j-j11 i~i * j LiuJ 

4jj£ jIj^ iii^jll ^ ^4 i j4i£ a-iJ' ! Jj ■ ■ ifitt ** 

t ui -) 1 j USS JcrUi]!* *jU t>* lj^4 j(jj£ j-jj l:*j + 

jJULJLi. TljJLij 4 ^ jl.1 Li jl j fJ jjVl itaJL * 1 1 Jj ^bill jrfl jjUji \V~- J 

^ fj jj^ 1 : 
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^ jb^ JdjiVl 1 Ji£ i^U]' jfijl ijS U]£ ; jaJlH ** 

h l* jj£jJ jl j LdS {Jc-Ujfr Pn > '™Lj jih Jri 1 J l 1 i \ JjiiS JiJaJ jijJijV- jji'» 11 Ji--*' ^2* J L j]l Dii J 

^Lu_;i ^iii^ J 7 ■ U jj j jjV* -iiuLi *;■ ■~ , J OJuIil j* j±i_* jj it- j 

i jS jO-Jl V 


0,5 

2*0.25 

: J£ y?f\ liLiu ,,3^^ "U 

, Jtliill frjL. ijui H'iif *i*ij?f 1 jjiS ; " 1 11 JliJl * 

JtUuil ■ JU jjS J5 JttlfiSl AfrjAi jtfkS ; 11 o" jLlSi * 


01 

2*0.5 

: " —" J "' " LjJ&J' (jdAJjliJi. \ 

*JCt ** ; ' - j ^JLkiII aJ y*a * * •*■ 1 “j-; 1 1 ^ib Jc-lxy! . j J - 

_ a ':Ji ■■ L3 j ^jti 

*_ui.| jj JUi]l * lfi»* Jt\ <u±* k f l ^jJaLoAiS’i j&b> jJtUuJl *jLi j, jij _ 

,JpUojI *jLl JU <J jUl* 

- 1 

| 

0,5 j 

■ 

0.5 

Jpj'i iit JprLfiiJ! -oUj lJUill ^>*11 J4J Jh4& %Lj L ^ 

J£-U gr ,i ■ aji i _>jlum1 

„ J^Liolt 4 jl* 


01,5 

1 

3*0.5 

; | i—Jki jj^fl JJJlLj *jj Jq „ S 

^Pj gJ 1 .j-iil SjL# 

flg i ^;s) 

d«i dUffil 

(Efcyi 

l ^ 

! 

0.5 

0.5 

: ^j^V 1 ? j*** 1 tjijajJi. v, 

.S-'jail Aju\i lj j Jtl *jj >L^jI *}2ilkj ^jiiu. f fLSjjk^\ 






(k'i 5): tiau’MMa 





-i 

; jjLLJl JyliiFi -1 



0.5 

A_h 1 <dA^U4J- _3 j£_J4aJ'i ^4 ^£^1^ AjS JA- J Jl ,^J|JJJ 




JjjSaJj J>£5UJ1 







02.5 


h ,J^ Jj]i ^ ^ij J h wi llLj _;-LL'U 



0.5 

■fa 

UJj 4" mV) “jr 




; t J 1 " 



0.5*3 

. jjSjlaJt A^u^l VJ V — (J&LiiSl aJiLii jj 


i 

ajLill (J Ic, J^pta — ^ jjl A,n j\1u ji jyib * 







■ 

1 

-2 

: L_*jj|jij -\ 

i 

f 

02.5 | 


*tp jj j I 'ojl JIJ ^-VLTk-fl 4 j'n J ^I rl'l n > 1 LjiS ^3^ 

i 

0.5 

. I^Jj h^Lj^ JpUilt S^La jiS LjijpuJl Je «^pi]L <1 



rti ^ J -t 1 J 1 i j-jK *ji (2) 444j_jS i^.vt VC <LiVl 





: ^ (^2 




: J 2^ .jua ^Vl JSJJ ^ * 



0.5*4 

r^J^LLia -1 Ub'Lu.l jj^JJ jlj — 

| 

■ 

; 



t ^ J .n_sTjl ^v*j A\,\\a'2' \- au It nJLujoj 

i Jc-LBoJI SjL* 

j 

L 



. [^J;4iswjl fij-Jl JS-JOi (jjHj ‘ L?^L.a.1 jk, ljjSoj jiV' P 

| 
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06 


<m>.a.06) : 

-| 

05 J-*J JLD 

.*55 *** J ^3 *45 ./• .aJ i*i^ 

05 E ♦ S -j-► ES*=*E ♦ P 

* J *+J> iHjt '**• y *Jsj : ( v ) JS-i) j)JL * -2 

. Jt’J&J ii±» iAij Jl 


03 

»JjaJ = p«li-Y> * 


L « 






: >^ ”1 

- II 


^ ->r^ *-*>7‘ ^>7 n »1*N> : ( ') J 


0.75-2 





»Alfr 'Lap H j^\ *LiLf JOC 


s/? JtUl3 \It\JU kw) >iji «-W> • (v| 

M J ^ JjNj ^ V M* <Ji J**i J 



! 0.5 





■Hjri' -j ^ ***!• 

^>T -2 


05 

JL3 Jt ^ KmL ) Jt’ji* <c" 

r* aJ-/mJ^j : J^Ia-1 • 








<H 


0.50 | 






-3 



1 

" 

i 

[Id 

H 

| ;ts *-<> 1 - ^ 
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<fjLu jy *ifr Cai ^yJc- jijjj L*S |jiu\ 245 d>* A^UmS’I uSa)uk^fi\ fj* oAilj A.1 .m1.m o* CXJ^i 

Ohj (201 j 136) o**^' uhj (58 j 42) 0#J (122 j 13 ) u* '<*& 

. (221 j 191) Owj (182 j 168)0**^' 

: »>-«>>»£ fi) 5 ! • 

: v* Mw d*^* 4 dCAi 6* DA 
^V.1 (ja«&i 3 o - o jfis yijSn . 

^j*»i jjmUa^Io 4 QAjUjII AI.mI.jII . 

^j^.1 (j!a*^ 97 0 4 Q^Sjj AjUjI! a ULmII . 

{-* yljVl <L-LJ1 <> (13)fij ^#*^1 y^*a4' (jw fill! il^All A**il't* iu3> 

y&Z j -': AmAmII aImI.mPij A^JImII a1im1.m 1I la^j jm « AjjIjII AJi...I. mII £y> (107 ) f^j ij ij* 1 *^*' 

*5*511 Ai-LJt 6- (53 )^*j oix^Jl fr- M5« ajLmImII J ( 121 )J*H\ i>oJI cm ^ 
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: OAu^ l1u*j - £ 

<Lii*l o^Loa! luOJ <^^Wj uiSjH - 

Ajluill j\ AluluJ) ^4 ALSJ AS^jku Ajujbjx* di^J (.A^J jLij AjjUj 

. 6 jSluwj ?jjIj A^L I^JUaSj Lla 

I 2.25 

.2 

0.25 

0.25 

:(2) UrjJI <>» " i " Jiill Jilai. 1 

.tu&i juai ^ J5-2 0 - i-a*-. ^Lau *iku ^ cuia (SjjS^ii) jfrUsn Sju 0 ! o^A - 

0.50 

0.50 

<JS (jn.rtii'ill Ja£» : A fjj£ jU A^fcljill A^ull £yj . <i 

4jJj1ll31 AImImM (jau3 Sj-li.a 3l3i1< AjlusjI* 4_ui»i (jiaL*^i tJJJjJj fcjjj JJ*J JJa-» y&jj 

J-IS yin jit JUUI ji>J! IV l>- l£ljS SLA ^LLi Silji. Ljj tfja o^^VI #ifc Ow ^ ‘V 

. J&liSJI»JU j-» <f jAj 

0.50 

0.50 

^JjV^ I^A iaLul JLu; JUill JaLuu (>ai^ booS . JT 

^ Serine j Histidine ^ a^^ ^ill <i£>a!I 

Jia-aij uiIJ3U U lifcj JeiiH) 
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0.50 

: JUiil jSj^JI iatuu LuS (jo^&oujl . J 

A^j^uail (Ji Jelisli 2 -aa^ JJ^jJb Atbjjj Jau JlxiJl jS>dl JS-i jmj ^J - 

. Jelitil SJU jJllil Ui^lldi t-a>4ll ^ &uoS Aij±jJ 

0.50 

0.50 

jJUili fl >dl uLjxj - Jb 

ji ji>A itj.uiN uajl^I oa4>« 0 ^ 1 (Jc-iiHi 6^ - 

.AS^ij Ajjjlaj Axuaj-oloj A^aI O 4 CL>^ . 
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0.75 
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1.1 

A-uaLi ASkjL4 IUuaj - 3 

LftoL J^oISjj JUill 

JLuoj JaU^I liA ^ Jjj 
A le fAlj La^joj A^IUIjI Akjlj 
Jelilil S^jJj) ^Sjla JjIuI 
^ J^y.(ES) 
ilij^ JUill jSjaJ) ^jjaaa J& 
j^jpl Ale t-Ajj!L jjall JeliUI 

. ^ >U3 JiJj ^ i«( E) f-L^'j (P )g2«' 
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-1 

• Jciiill SlLo _ aJ^i} luJ | ES ) jlaJ “ 
: Jcliill jd\& AaL£ -o 

jAjfi SlAj AajjJI ji A£]$1 -*aj{ Slui't Aj-o£j jc’jli 1 jk'Jj 

JeliSil Silo j *jJ 3Y1 j£ J :[S] j [E] Aj jiuJt 4J>U]l Ajuui 

-2 

: (l) 

^ 'Jclisil S-u Jjjjl JaJl JS-Sj s-Uj : | J Ji oj JA - 

• z >/ ***■>* * i J ^ 

lie JeliSll Silo pjjX liauojl J£Jj |^-o£) <1 Ajj : 2J 1J J* ~ 

•£ jlLol Slbj jl^olwJj ^uaC-l’I l^jl 

j! £*“«*' *Aj J )laluj >Uli ji ^1) JtaJ JLij J^lu : 3j j! 2j > ' 
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6x0.25 


0.75 


0.75 


ijUjll j (Ikij) UiJi j ^jiV' J Jii : i j ^1 o j t> “ 

| ^ jaJjJVI CjIIiJa. ^ U> (Jc-liSll ^JUjjyJl 

ARN Slj Joliill d^Lo 2)*° 

Jj j Uj j j 4JU J ji aJ CjLij^jV I J£ ! jJ — 

. jaJjjVI iaULi jIjaLuj! J& 

ji Jjlj 11 JoliSlI *ijU '' iuill J122 Ar.^ CjUj • 2J ^ 1J L>^ _ 

(J& (J*ll J4 \/2 — V| (^pl 4^J^3J Ai^^JjuO ^ jLoJ AI^juoJ 

•ARN —SI ^jSj jt 

CjSs | ARN_Itj JcrliSSl S^U jl J& J^j JLij J : 3 j ^lj 2j 6^ — 

(JfcliSl! fijji^j Axj LiLlaj Jii jjj jj^l U*‘3J Ja^ijSl J duAjul jl J\ Lajjli 

a j^jp CjLjj r jSlaSl S^bj j^alii J- Ci^ lS^J^ J ARN Si a^U *I.1 juIj 

! Pi S 6 E i_Jr^ ^jJajj i_f >> 1^1 ^ 


3x0.5 


- i-4 Jplkul SjU >t>] 

Ip 0o 6> o 00 

f>ooV V °° 

°o Q j? Oo ^ 

IP'S §5^ii 

t> V^ 00 

«31? Z i> 

*>%*>*$* 
s 6 %% a0 

& a& 


2J 


p 


OJ 


! -4 - 0*1 Jiaa 1 3 

^W 1 - ^ cJjp p) q/ n~il^<>p‘N^ cJ? 1 * >> '' 1 * 1 (2) •‘OLxj^I^ 

A-j. \p Jl \\) A \ »n\ »>i\\ ( CJ..V 4 j *n Jfi V1 c juial^=k. V i r l \\ AjlIj^-S^I _iaj^ _9 ^ i _ ff £ 

A-Aj^\ IaIu i Jlij.i A\ i l^g—i^ J) ^ M c3_5_) V^ua 

: jL LJlli* - 

A ^f *- 3 _9 6 cJL>«_ail )-> j».^^Lj_g A"\j ?ij <> 

JA^^g , S w S\ \\ c^J'N i.Vn V c _^-lUllLj 9 c ^Jhr*- 2 

. Cj^ '- 1 *-? ^ ^~>l > m,*i SJiL»r^n>i^ c£iiji 


O^LxIl 
ii >4 

idLaSi\ ^alJc. (ilai: 5.5) : U_J/>i >*11' 


-1 

0.25 

J J-Alu j,u<A: "1 

<fi? ( (5-pH ) <^Ua ^—3 iau-J5 ^ :1 ^3 • 

.UjjSJ) / A i/j j JJ 4Ab»L >li jilll ^*1U3 JoLIpB 4 <?L}2a> 

0.25 

A+Jj* Jjd ^) sf*yri» ^3 J j^3>® : 2 <f^5 ~ 

.LjjfiJl V 4^xlj JJC. <Aw,>.ui 4 (7*pH) 

0.25 

Jjd -*au* 4 ^ Pjc- (7-pH ) /\j\ jUjS :3 J ~ 

i(5-pH) <JJUAJ3 Jjt> t Jjd (^f -t 3j3j?^ Jl‘UJ ^J) 

. DjfiUuJ >JC- JTfckl? XjJ)!) 

0.25 

<3jJLi^ <Ja J—a <»v -bi>^ ,y jlAA :4 <J>a^ ^ - 

. j^Sjlx]) S jAk^J AJ >1i jliil 'jAjjja ^ajjjS^ i<JUJ*3 H j&\ <MJ i (7-pH) 
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0.5 

c U juul] A_b^bx]l AjJa QX 4l^P 3KI jl cJsl ^ 1 °J) ♦ lajoJ^ll AjJa j)>(\^. ^JJtllJ ^JjtjJ ^ l>i) ^ 

£_ixj Jtllljj Jc-l£i]l SjU duijj ^jxj U U& j Aaa jjVl 4111U. jjilj jjxxll 4Kd ^S^xll Aaij 

.^J^jVl-J 3 -aUJl (Jolijii dij-la. 

1 

L 5.5 J) 4.5 (jx £jlj!±j pH j*J3 UxjjjjJ ibUj (JxxaSJ jajjjjjU AdLixJl filial' — L_J 

7.3 J] 7 (JX £jlj 2 j pH ^3 j ^J^LjlijLk 2 (JjLlU (jp CjIxJ^jI JaLulJ ^^Kx Ujs 

^ cJxxj v ^jjjjjlli cl^yt bjuJi cjIxj^jSm JaLiJ jUu Ujs y 

C SJJJ^* (JJ£^ fjli£ll 3 (j\ ^jJjjJll (JjLuiM g-3 V Jj^-ll CjUjjjlj 

^-lLk jxitx 4 qI'W a ^U!ix pH ^J3 , -3 JxJtJ (jl cl) -0 ^ ^^ ^ CjLoJ^jI (jAiJafl dal 3 (JjL-aSJ 4jV 

.o^.Ij 

0.5 

-2 

:<3jJa. iaJjLU Jj ^AJA^\ AaajAL 3 <JJ*J — 1 

•u£j-W uV :l5 j^ 

.ctliill Ajlgi ^ <laljuijj Ajdj £^jJjuoJj ^gjtixjSlI (Jc^lajll ^Jjoul (J^dj ^jjjVl uV I Ja-jAJij 

1 

idiJ^KJI 4jjljj JjJLkiaJI Jjjj ^JJjjJll AjIi L_daj — L_3 
^3 t** tdlxj .^ iixl 129 (jx L_a£jjj 4jJLmjj| <ljLiAjLkill (jjjj^j ^Jp ojbc. ^jjjjJII — 

. AWx cJSjoij 3jx n Vbt3 lx3^x 4_ix 

.dajjKlI A n\ n jjjlh=». 4 UjIjSIaJ j ‘^jc.l^all A-mll AjAdj y (Ja».dj — 

1 

0.5 

AjI ^-jj) k >ixJl ^ia^aJ (jl AjLaj^x]! O^l^all j)£xJ UU1 2 djUiaxx jjx (_^/ALujVI — ^ 

* 

Jj (J ^J 6jl jaJl ^UjJ (jb < (^) 2 ASiijll (jAli I j j jill 4AlJ ^ Ojl jaJl Ji\ 

.Aju$\ aJaAIi A-ilA\ CjLjj y ^x&LaLJ y\\ CjjjjSII ^bj jjuvyll 
.^xJ^jVl JaLuull 3-£^ld UK dlJjKi' JjjlH=JI L-lJ^id Jj UK <j| Ja^ib 

. ^^^xJ^jVl JaLiill t—k3 jJJ j jjLkiaJl (JS L r^3=b (JxJ^J Uajo 
£S jxll j J3 Ajc^l^ill Adill dalfil <JjjjjAall ^ ^ K ^ 4i ^bj j ^juiaJl C-J^a^J Sjl^aJl ^IfiJjl 

. LjjjK l'l (jljAa. y SA^.1 Jjxll (Jjl 2 ^jlJI ^IK ^ 1 !^ls .Ajaldj C(JUi]l 

.Aa jjL^axil AjUaVI jjKlJj <Ja». n LijiK-llI 
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7 ) 

ojjjHj jj^l i—>jS_y Ali-lJl AjjiaV' (_>kla^Vl )V -1 - I 


SjL» *-« Jal£o» Sjaaa Aji-ljj Ajjjj fjjibU jUiJl ^ijall (1) <vii^5> (ji \ Jokjfl 

(_pij < _ 5 J 1 4aiuaSfl (jklaikV' 0 -^* • v - ^ » O* UJ& L>* 


J) ijjjai(l jiUa.il <>a Aia-a jjc. ,ja <JJ3UJ fi>*' O" *>?• J* J JtUjll 

His69‘ Glu72 t Arg145>His196> Tyr248<Glu270 : 

T7TZ 7! T7*ii i. . i%i* .. i i*ii« - at ♦ •» \ .n 2 n 
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;4jjli*ll - j>* iSyiajl (J&liUl oJU — J£*iu C** 48 -^ " 2 


0.25 
2 x 


0.50 
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ujii!! 


4ji^‘y' jj^aLaa.bfl iilj (Jc-Uill SjL» Jja.j |^9 - 

SiLa jaj Ajjlila JUill £jjaU 4 K .« i a 1 l 

.Jfcliill 


i JLAll 


jjiUaV* ^ JfcLull »jL. UjLjd. ^ - 
4JC.I jj 4 .'* • "°J £*jaU i KiUl l 4iii»Vl 

» j&Llla 


^jibu juili ^ij-li oxifj*! J4£3 (<>^J' t±* - ?ijA) ■“*-!» :^uij53i - 

(_)iwu j (Jc-UjII SiLa ^ja *_>?> Ui^ 4jR3jj1 laaJJ «. nr> «Jc.lijll S-ilaj 

,JUiH £4jail aK.t^U AjuaSff 

jAjjul fjjiyi jjtaa IjjIjjS) .ik nj&lijll aiL« j fJ j£U (Jlaill (jijaSI Qu > i*im VI — 

(}al£jH <jj|(Jc.Ujil UJJ^au gtauU **aa (Jc-Ujll »jL« (J£aJ ^a£a y«-aji jill 4jS*a 


: (pT-Q A^acaaJ' ^a,J 4JV.U JalAM CA#& c ^l» “1 -1- II 


0.75 



0.25 


.<^£alt pH jt 4*_>i Jjft Ualicl ^jSj j pH J> JP* if+ijbfl J^i : ^Uua^l 


0.25 
3 x 


:m 2 -V 

hJitl ^ajjib/' JbLaill jjSj j»° 35* '^y* ^ ' 

,(‘°20 <^>.>5 ^k <^aJ jiV' iliill tJL - 

■ f»°60 j f>°00 »JaLaill - 


0.25 


( f *35)Jiall »j1 jaJl A^.^i iift Ualic-i jjSjj *jljaJ' ^>> J#*J# ^Jpb/I liLlill ji ix :^Uui*«VJ- 
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: - 2 

: pH-U c sj&\ ^1^jdH=8^ -1 

: pH= 8 

(Jcliill SJiLa (JUtall £-3 f_g j)jij\t Jxliill t* i j -W i 7 t t.. .i~ ) tj fun 4 ^J^jbU Ajc.1js 3I Axuit 

4 in V1 4 \W CllLC'^ci^cili (jjj 4iuAj-k> 4 jjI_Ui 5 lajl^j (JSLudJJ <■ **lj% 

Jclilil Cjj^aJ 4 4 j M uXl l CLllc. A\ (Jc-UjII S^Lq ^3^ J cJ^*^ jSj-aU 

.Uah&l ijolfljll O^U C5^ 

pH -31 fc>3 jjg * 

ijs—it Alii jUilt &jA\ jmjs (pH=8)^' *-*11 (> u^bi LaK ^jiVl JaLijll o^i 

;u-U=k 4ajjj^l 4 j1L^ jjajj 

.4jCkj*Q Jl*All ^3J^oll 4 _j]Lo=vV 1 4-lauaJi p|~K8 “ 

4_a3Luj cMi 4jlLi2k.yi 4 Vn ^cj^aJ pH>8 pjSll AiC* j - 

_(Jolililt £_Laj Jlllljj (Jolilll coLa Lum li&j 
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0.25 
3 x 


; SjljaJl 4 aj.i 1 LgJ^V 1 f°35 Sjtj^ ^ - L 

: <> Q 35 Up * 

oJlLa £a (JUill ^5 ^jjLII J^ISjiII Sj£Luw> jj!)U 4_jn. I jail 4_mH <jj£> 

jjjtlll t. ^aII 4jjjj*Jall <th«<M Ole, jx^x^l (Jc-lAill 

LuJicJ jiVI K\ >rt\ll jjfLl lili-J i(Joli!lll &JlLa 

; SjljaJl 4 a jil ^jib^fl (3^1 ^ * 
ilijH j,o J1L Lg*xj CJjJjaJI 4j£j^. (JSj ? °20 4uJcaiklAi Sjl j^kil 4»^.j3 JUC. - 

_ L5 -*jJ^VI JaLiill i_a3jjj3 Ciliij=Jl e °00 &J^ J^> -iic - 

4j^alSl!l j^Ab. _Lu!j^)3l c^SSij 1 1 4_m ^°60 4jti3^ya]! 4j2w^J 3jc- Lol - 

4^jUi jJl JlilUj Lul^j Dj^AjaSl 4^6rl^)ill 4jjjj ^kJ 


1.25 


0.25 
3 X 


:<ajVui>a!I CiUjIxaII -1- HI 

-lals (Jc.lilll dJjLc qa 3^.1 j CjUjjjVI - 

.U*k (j* \±^\j Ic .jj jii^J dUUnVl - 

^Ic* ^.. aViV) (Jc-liSlI j (Jc^lilll S3La (jAiij CjLijJ^Sf 1 - 


0.25 
2 x 


4-bjallj Jjjb — Igj'iy* “2 

. <Jc.1aa!I 4-iwullj (S C-jj jjjb — 
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(Llii 06 ) 


... :{2) Jj S-V jI j jk 4 W^j^yi A 'j-*V'■ jjdUi^ Jlu - I * I 

. .J'jti! 1 ; *Jl Mil J S‘ 1 * 

! j^Udl l - 

*(S #-L* j{^J ^ 

>(Pi J Pi) J&UGJ 1 :(i^ > i£) S 

... :{ j) 4JbJ J) (i) «JbJ ,> - 2 

: M ^Uil fi) 4JLaJi fy. / 

'' I 'l j ■ 1 __jt- -■ --■=- ! -ix. J util I A ‘5,-.j'i A j >j -V I ^ • ijjSjl 1 - _ ^ jS * 

. "jj™Sjn 1 Uj^uj j,jc- jl*i3l jAi 1 - ■j j£j ^iji 

j^sJ *LAjj JUijI aJ Mfcli * 1^ m- ii l'l i life - j^k.) * 

^La£-a JIa^I JS-ill 

frjLa /^s ^jjj Aj3l£j^ jyi r ^.? (^j^j ” ripi) JiS-^lj * 

* JUAII ^j^JI CijjS^ojl A-iiiJi'iH 

Ajylo^Sll s^lsCrj A-N fj ) jV ^JCpUjJI -Jji j " > i ^jj^bU J'^il !l j£*£ 4 

■ S JprUjil &-SL* jhiUlS l_J^:lijl ^ ^ ’ ■■ Ai AjJ^a-S 

jj,i j-jj^-ipj vwSjji 4^1 2j 4 

: (j) ijua L j (g) <jua ,> jos^n ✓ 

. ^ 1 . ^ S r *1 JUift ^jaj! \ni~i^ , .Lj j Jtiiul'i -iaM 1 

: Ualfctll - 



................... : 2 \* +L; jja JajLdj uLu^jV1 J jSjS jjJUl *UjS' 1 ^ J • 3 

^aj „^1 h Vj r*s ^ (2) jJJU 




‘■ifjn n'yW S 
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j ^ jjj 2^c. JaLiijl ^jz~ <jt_ni3 jJ; ^jl JliLiLsjua]! 


^ii.boi ^uaLa^i 
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2x0.25 


2x0.25 


01 


0.5 


0.5 


. : Jjhnti J-a Jj^t\ life Ja*J - 1 - II 

IAa-I^IaH JajjJlil 

.37°C = 

.pH=7 ^UJa j)A-tII A^.j3 ~ 

: Jolaull - 

A_jjlilA ojlA ) ^3 oJIa! ^ \5\i >J*£ylg \ * \ aj 

. Jaj^)2all a3A ^3 Aj.a^C^j d^ajS Jc-liilll Ax. >mi ^jl ^^Ac. JAj Laa 

. :4 °C — Sj]>^ a^jJj tpH= 2 -lie- Sj^A^ Sju j^uuii - 2 

:pH= 2 -lie >/ 

^Ic. Ja-iujjll A^Ja^ 0 ^ ^JjJ ^axA (7) 0 pH «A1 A_=kj3 JjA Aa^ 

^waj)>.^TVlljj 4j,^nn'll ^J^vLuJt .^3 AjIiaV I /juaLo^bU A-njLxll ^-JLiUajll AjjIj^SJI aJL^JI 
AjjIj^SJI <jjk SltW j> Ai ^^jJaAaJl Jajuc^JI ^3 s" j t Jlxill ^S^aII ^JSc. cIIj 

Ia lAAj ES ^^aj^jSM -IIaaII Jj£J£ (jjixj Jtilljj S a)j^l c'.ii.ijj J^ixj Iaa Aa^a A-iIl a>V 1 

Jllv\ g'l^’vQ Aa^vU! oAaII J ^Jb 

:4°C -lie ^ 

j ^jjjV 1 ^Ia3\x.Aa 1I ,3^ djlUj^aJl A-iS^. ^a JI£ A a^i^IaI! A^jJ 

.tj&l! Aaj^UI S3aII S^Lj J) g^j* Iaa ES -Ito-all lilA* 


0.5 


0.5 


. : Jlxill *.3 biujju - III 

Ic-jj y^bj A..)UaV 1 0 ualA^Vl JJS J3& g>A JSLaU i^jVl ^JA jA 

l^-ilc. jjjtill j l$~n/n^ ^Ic. ^c-^ill ?r ahj Alii 

. jjiVill £S^a J^t'.‘ij j-^yi l^jJaxjj v“ n mil £3 ja J£Aj ^waL^S'l ^> 1 * \ tljc.^j 















58 



01 


2x0.25 


2x0.25 


01 


0.5 


0.5 


. : Jjhnti J-a Jj^t\ life - 1 - II 

: ^Xoll Jaj^t 

.37 °C = & j\j2* — 

.pH=7 ^UJa ~ 

: Jolaull - 

4_jjliL<a oJA ) ^3 ojLai ^ \5\i >J*£yl g \ * \ ^j-aj ^j)2 

. Ja^jJall a3A ^3 Ao-oiacJj d^ajS Jc-liilll 4X. >mi ^jl ^^Ac. JAj Iaa t(J^2bSM 

. :4 °C — Sj]>^ a^jJj tpH= 2 -lie- Sj^A^ Sju j^uuii - 2 

:pH= 2 -lie >/ 

^ic. iajujjll jJjJ JaxJ (7) 0 pH -II 4_2kj3 ^JSI 4^13 ^5^ 

^waj)>.^TVlljj 4j,^nn'll ^J^vLuJl .^3 AjiboVI /juaLo^bU ‘d^aJl 4-njLaJl i^jLiUajIl Ajjlj^Sil <ULaJI 

AjjIj^SJI <jjk SltW j. Ai Jajuc^JI ^3 s" j 4 Jlxill ^S^aII ^JSc. S^ja^all cIIj 

Ia lAAj ES ^^ajJ^SM 33xa1I Ja^aai (jjixj Jtilljj S a)j^l c'.ii.ijj J^ixj Iaa <f=k^o <LiIl a>V 1 

^ASAl Jllv\ g'l^’vQ <a^vU! oAaII J ^Jb 

:4°C -lie S 

Sjj5^IIj ^jjjV 1 ^lA^lx^iill ,3^ djlUj^aJI ^a JI£ A 4.2^3 

.tj&l! ^1 Aaj^UI S^Jt SjLj J) g^j* Iaa ES J&uall ILIA* 


0.5 


0.5 


. : Jlxill *.3^aJI biujju - III 

Ic-jj fcb^C.) y^bj A..1 HaV 1 ^ualA^VI ^jA JJs -lie. g^A JSoAJJ I ^JA jA 

jjjtill j l$~n/n^ ajjS^II ^Ic. ^—i^Llilj ?r ai^ j JjjS3 ^c-b* Alii 4^ l_Ajj 3 

. jjiVill £3^o j^yi l^jJaAJj v“ n mil £3 ja JSoIj ^ualA^SM ,jua*j tLiC.^j 


( ii'jj-i 06 ) : 10 


OS 

Anagene p 1 i^jll ^ iij. ^ (1 -I 



! _ji <iliLkAi! ^_j__^i_l ^y - J - | I iJ ^£> ^LkIU^Ika ji I aILuuui 1 * j* 

1.5 

4x0.2S 

ARM 4 AON ji -~' 1 •;^.j-X '.Vi jitii — 



A _■ -JL.l. jl AiRN jrt A-lail J? ^ s^JUJ, V«i J ADN A-lsJj SijiIU 4 “ 



ARNmADN - 



. j ..hjjii.Ld '--- -■ jjj ARNm — 



: ie. ARNm Jl Lil^V^i ^ls (2 


0-7S 

- ,j.^i>B*!l — 

15 


AGG-GAU-GCU - GAU-AAA-CAC-AAG-CUU-AUA-ACC - AAA-AC A- GAG- GC A-AAA-C AA- 


0.75 

+ — 



AGG-AUG -CUG-AUG-AUA-AAC-AC A-AGC -U U A-UAA-CC A- AAA-C AG-AGG - C AA-AAC - 
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: ‘Lijljjil jl^jj — 



jla^l 1 



GAG 

Glu 

AGG 

Arg 

CAA 

Gin 

GAU 

Asp 



GCU 


AUG 

Met 

GCA 

Ala 

ACC 

Thr 

AAA 

Lys 

ACA 


AAG 

AAC 

Asn 

CAC 

His 



CUU 


AGC 

Ser 

CUG 

Leu 



UUA 


UAA 

Stop 

AUA 

lie 





(iUJ 07) : 11 

:1 ♦>* 

:LuJ -LL.-J ja -LUjj-J (1 

1 


A '.*;»««■’ Aju*^ sIua j4 »-• 

. 1 .Xl^«j % Jaii Jp* <j'juD *J1jajI J^u 


4*0.25 

. Jpk ^ L/ 4 w^**^ U41< A^;l 4.^1 ■ *‘~ 1 ^ J “ 

LfcjjJ lAjkljS/l AjluI) A^Jo' j* vlJ j Jw» IjIW AJJU& aJ* Jj j£Zl • 

.s_i1 j A4ui IjliLJaS Ajj’Jua ^j£j 

! faLdl UOw (2 

1 

1 

iJuciH £*yj a kVi A L«»L« j^aIi Ajc- «ljlu (58) J -\~i — 1 

J<A‘l M /jjU -ia'LUjV^ 'jM A-a jjJoj J*’<1> V 

.JaLliJ *ES -XLaa.' 
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2 4X0.5 


0.5 

3 1 

0.75 

0.75 


:2 


.pH A_i 4_aJj_^o ^aJ aljkijil \c.yM jjjlj ^2^ 4jLl]^1I Joaj - 

! 3^jA^a ^_-9 Kiuj n <ft Jjl ^2^ 4_iLujll jg In" _ 

pH=ll JJ pH=4 2h* cjUu^jS/' jjjajJjII t 6 2>* Jal pH ^ : j j .* n^ l 

. pH=14J! pH=5 JtnJtfl j 


. \& .He, ‘LWLuoj 2) 4^J2c 4Ha^A^. 4j2fc.jJ Aj^jj JSi — 

■-->^4 ^JZlc 4 4_^.jJ, . J U ^ *A_1 jV; 4 Al 111. J 4_ll^ 2^‘ 11 J j^jj" ■ 2 2)2~\■ .'VI _ 

. 4j < c t ]ne-l 4Jaliu4j \c-y- ti 4H 2?J^ pH cJ 2^° £-*2j J^ -0 

^-le-liull ^ IjVuJ (I (2 

*_9^a)I 4 2 £-3^-21 ^-3 < 2)2j^ JulL-u^L) jpjua^ 4_Iaj!j J \aj 

^2^’ ^2V > w a>«->J ^«*_j 

4 flj» »>> 4 _jj\_iaj^ JsuIjj 4 In. (S 2)2 £-« ( E ^ jljfuJ 2)2 Jsujjj 

ylJi\ 4_Iaj1j jxj& ^»jj ^2c- l£iil ^JSja}! ^J^la ^ ES ^ sjj&j _ ^j^jl .IfiA-c ^J^juaHS 1 *_3 ja]1 ^5 

. Ija. ^ E ^ (P2 ^ 2jA£^J (^ 1 ) i^Jx-tfaJSJJ j £.\a 4_jjj_i. ^JIajQjujIj 


s*o- 

E $ 

® 

ES 

1- 

2 +<af<a 

E Pi P2 

ph-12 y 

.“£(£*■<] 
6 S 

H 

e< 

1 J*- ■*~~ AJIum 1 

j Att-J' 

Jfr'j^ll «L »ik. v* 

pH= 2 y 


I j^JxixAJ 2)2^ 1^2^ 4 s.yjj ^ 















vwwwwwww\ 


nib si 



d > 14 
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( LUu 05): J Woi^ ] 



9 jUa JJii# IftJfr tjuikij <rtjU j-A-a JS2 JUAh 


( 1 ) 


Jj KfM* AolaJ I jhjhV i U*-j (1) *4*^ J** 3 — * 

JLlaJl * j* jja u «!* (P.N.T) Ajji- *i>J ^ *# 

.V sjuii 

. »j+I UUlo U jjp fi-l 

•(5) y! (i) <> lA - 2 

? ioliJ » jfl <4^ AjiJajJ' »jt*J* <y ^ — 3 
?<LuLl4o£ 21 Ltj ? "(j*’ Jj»*j '4»» — 4 


SJ yi* Ajjj J jjS- u*» 

P.N.T i> 

__1_ 


oiaJi 


"j£" i*jUuli£U + 

•• dJ «■/' • j^S 

ft JA <i>4j Cll # 

**>0 JJ** ^ 

<i>iJ Jj*-* PN 


t£ Ui 


Jt 


PN J 7 RNi 

r J/ I | )T 1 


^18 j^u^' JA-J^ 



■«y »juh £tiJ! Ljy _ ii 
.( 2)^iy 

JirtVfft gJUii\ Jjj oJi — 1 

.( 3 * 2 * 1 ) <F& j 

)jLi — 

o >jij ^ jfc u_2 
«JbjLLftUlj i iiUJLS 
? *JhJ »J* 

^ yajili: f—j — 3 

(1) <> 

•(2) 6* 


T / ,-M’f 4 ,s^_ t- 

> ....* v - r f r ^ i I-:■•. w^:/\ * *- 

i* .... i i,, • % •»• •.» j ^ ^ * 

V:\*: .*••] 1-- . — 

*> o 


< 2 ) '<LU 


: *jH 31 3*JjJi c jSi AjUI^YI LiL*Jl Jii aL>, JJ J^_£li ^ 

[J- — - <j 4 jiiaji A-Joj ^ t iiiu ■ * ■!*! ■ >*» 'l^-.-^.. s -j/^r m ALL ^V- jk^. J -. . 1 _ J 

jjaJl Aiiii-a ilAjijjii j-4 4L» jLuO^i klibdiaj Li£ t jjj AjJ^ J g J*j ljjjI ^ jjiU'... I 

■4. ^1) 

\ J <J5a* J 4j_^ijll 

tt^i!jhlS 4 j*Ju (JlftJ liLl -| 

,4M jt 

ejjtiii ^ji^i J£ij Jij ijLa, jt ^ 2 

J (4X? (2) j 

JSj-*ll *j-iaJI jj —j 

T tsyV' 

<^UJ1 ai./i-jyL cjt jj«j Ji4j JJa. . 3 

^ 4 .] Jt ? s a* 
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-II 

AjUdVl jlfti a't V1 JA c J^Jl ^4A Ij 4 JUaaII Aja c-J>^ jJUAA ^Ic. W» uU ^Jjjjjlil Jjj^jj In y ^j \ m 

<hu US aSU JSoi ^jJb ^jjjjJll aUL» ^ (jSl^flj iijLJI) 80 t>aAaJi ^j 64 4^*^' <>» Afij-JI 

. (2) Uujll 0-" I " Jtlll 



(2)tiAi» 


W 4 jjjJll <Lu*Li ^ 80 C5^! 62 o* jaII <inJ^\ jiaU^tyl (jSl jJ fJjjjJlt ^ (J* £ ja* £-U» - 

# (2) aSjjjII (Ja ,f uj m (JSJaII ^jjju ja US 4 <jkjjU AiU. JS*i ^Jc. jt All* a aIU (JSui 

AxUsxaII $.1 j2kVt Aj UA4aJ jJaJ^U jjUuij ^3 ^JuuLJi fjjjjil d^LJaA ^Uia.1 ^Ic. ^j!Uj JjJU^a _ 

, aIIxaII a» u^iaII *1 ja.Sn aj j^Vl j ^ U.jiuli 

^ic. (Jji^i^II Ja Sjl aJoaII ^1 *»>Vl jjSjj aJV^j jli SjU^aII ^Ui^SM j^j jVI AjUi j-AjS ^uui - 

, (2 ) aLjjII U 41 !l c** ^ \?ull 0jUill 

: (2) AijjjJI J^UU. l 

. (2) aSjjjII c> " ^ " JSJJb aBaaJI jjUjII JU. i 
,<.4'ijl ■>j Jit ?^*4jlall ^Jjjjjlii ^3 ASLJI JiaJ UU -t_J 

? 4 ^ v u^i i 3 .lifUj iiU - 2 


JjJaJl CjUjaJ o4l >JtiaII ^Ia^V i JatjJj! AiLjia -^Ju jaJl ^jIi a a I I ^ic-- IcUjaJ ^JaJaaJ ^x-uijj £CjJ»j - JJI 


{1^07) :UHa^ ^D 

J^UJ #w**j 4^1 jg*J AjiaJl frUaii' j^u 

‘.Util 4 jJ joS JpUi Jli At j*Jj hUjlJUI j* 

-Uftjii AjU p-LiiiS AjdJ (1} Upjl! “J 

.{1 jjALj jSl ^i USjJl CjU^jJ ^jj*j “1 

.ibU Jit 

LiiljjAi £jfci-U ^1) iLSjH ^jlc cU ^3 

:U1US L_jjUlili Cjlillf 4 ji uaiill ^3 (ij Jjuauw.il AjaaI Ujj«-J —II 

Ifjfiau ^ ^jjApjjjjSJiJl uj ja^) J^jjjSjkJI ^ij 3U CiaJjtj jU ^ja AjjUa! Lj^lk lIiCjj J^jVI Uj^jH 

cJi jJU JA AjjUaD U^aJl l_jjjSJj JiUjli j^aJU JUJall Ja Uifr ^j-caai ^ Ajjaj 30a 4*4 .jijJaJl qJl! 

,uUU 



(i)W —- 

-Jj#* ^ 

































• CiUiiUll jl«S *“ 1 

? <UuJ Laj ApLudSL ^1 ii-dbl ^jSkJuJ igutuS s.jX *yJa Jc- “2 

4<x>j^x)l 3j^ai5t ija jliil di&^j (1 )jU <>» ^Lks j*A\ U^UJl :4 jj1AS) 4jjaS11 

jl i^jUa^ui b^Ufc 4&X3U* JsiLuijf d m, i J m j 4-SUJa £}* AjjILoB L£L&J /j^vUd*J ^2 ^jJfc ^fuil 

:(2) 4 t ^iiU LujUdSI 


5 

4 

3 

2 

1 

iLijVl 

T* + T 4 

t 8 + il 2 

T 4 + IL 2 

T s + T 4 

Ts 

^aijjaal! 

<pl& l^Ua 3ild*t 

( 1 ^ jliil ^jab AjjUajjut L£)L=l <sLms] 

1-JJJpaJ >^C- 

U^LaJI l jjjaj | 

I n 

■ U>UJ! fw-jjjAj >^c j 

IXJ^jjia 

;- 

UXifl LM j^iC* 

^utuSI 


( 2 ) 


AviuoJi JauujV) ^ ^JL^adll gu&Ji ci^ “ 1 

?{ 4 j 2 ) ij&uj*j1\ (jjiawijll <> lfjJjVi.nl jSaj ^jil CjLtjlull Ls ~2 

■ i—ijiVill ojfl. A-Iallall 4je.t-Ull AjI VuiV 1 ia*j Ala. — 3 


• Ifjujauj 4jiUaj*ul! l^Udil ^jic- «_jjjullj u a m ,^1 AjlVt CjUIu]! AjIs. ^iuiaVi f**j} ~ HI 


(JalXi 06) 

IfjjAa Affty& <-J jJ > A ^»‘ toJ «l>la Af j .i— ) ^/J ( jJ>« J>*~> ”1 

(I) J>^ ,/ Vj-M* 




A. ^ iJ _ 


J'jt* 

1 




^ j* J^ 1 





'J, 


? j^ij5L\» J^»jU-| 

•4* (2)v^»^J J 1 *li# j-^ <*-•>£ jifl 

.^tUJ j4*J Vj£ 1 jX^-i j^4-j J>f.j J#¥ J>a»J “3 

. L*a jSJ “I 

• <4— J J£ ' t , ‘^* 1 Aj jVJ 4J Ala “ v 


(I)IVjH 










































A+Ajji& '• Jp jji • 1 

liUj j*J ^ftil 

n«ij T4 a JjL+i <f~+ J& Afc.o %ajjJ iJk J* -2 

.db 

♦ AyLdV A^ctij ul^Aj U l t -3 

T U j*~+dk yk L»j wJ«jk yk*J L» *~l 

f <jy ii) A^LaA »JI ULS 


(LliJ 07) . uiKi i^ 

O^A l A i >^4 AjdAj JmOUC ^IjjU LillC AJJaJaxJ) • 4<J ^. >v« 1! */»**- 

A^Ji J^ 5 ! Aj\>U,VI &- 1 A ^l^Jlayj iAju^xli iLAjjJ^JI cL-<a£| 

:<JloIl ^ulliS ^ic. Jj (GRM ) 4^j^aJ C>\ JA*> jsO sl»bjSJ ^oLn jli ^jLk “I 

. ^jiajl ^ JAJ ^ Ajj U ^AftJt ( UA * j\j j .‘ jI >11 ^ iJ I 0 - 1 *J “ 

.(1) J* i J£*ili Jc. J^4-aaJ^ ^ Ajjlt a M aLjJI L^XiJ ^JA—a*JI (>aaiB JiLk J 4 “ 

* —&aaJI j-j. 'nil —1 c —&JU (^a) l j^ LaJl lie. ) 4 jl>^J v T A iji j^jill j<» ijS A iaf> jjJai jjjj »,»« — 

.(1) AJL^jll j4*u’J^ 



( 1 ) iijyi 
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Ajjli-aill jSxJ! AjjUaIII L^UJ) jj\ j£j] — 1 

• ( 4 0* ) ~2 
• (l>°) j-iloa ll*. -3 

V (o-* 3 ) AjJfuJl CjI JjlaaII lx —4 

♦ (1) aSjjjII <jx V JSaiill m' LjULo — 5 

^(o* 3 ) 4- iLrnxl l CjlipjjJt 4 jx£ -LaJjJ ^lill AiL/UJl <jx ^jxalikljuU I ilx ~6 

.CjLLnll 4-9 IS AjIc i fa *< ifajlaJ IxC-Jx 4 j1uxxa]I 4-mjC jUj^xJI ^juj 4 ^ 1 ) Aiu^ll J M»y M l ) —7 

.ujjUu Sjc> ^>i <(^) UXsJI Jj ^ ^1!J AjjUxUI LiUJ! ^ S^ljUI *£**]! ^>3 -II 


.l**3Sij L_JjL^I oJA (2) jJI 



(iatij 08) : -**■*■! 

,_y-i£>jJl) Iajj _>isJ aS l^j2Ll' Jjij • V ' V^J jA 1- * ,>>• L}j£iiS “I 

AaJjJ f -Ajc-Ua]' AjI•>'■,!.V' »jU) -^J— Ujl j! Aj j*ju *jjl lUfe AiiJ J4 iJjJ) jj j JS -») 

( 1 ) AjLj jl' aV'aoII *_JjLajll Aj. ~v '■ ■ V ' #]jk a'v ' j.«tl •■»" j t ^_a ja? A ■ j . " Aj) ->U. V' 


jUUl]l 


mjUjjI 




jJ|6« 

®s» -- 

(>)’ 

l "* J X_ CE>3> ^ Vj£ 

^Tp>A — £X3> ^ »SIP 

m '"*■“V£fc“ i5U^ <w 

«— <? 32 ^ • <v—*i 

ic yy!l 

(v) 

S35> 

^ _fjJl (^aaSI^j^UU 

itjAa-UI 

(0 
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? JLlfl (4j J (3) *15jj (5jj Cjj-4 JjjiSJ <. if\ _ 2 

lJ 

.t^Sulil ?aj&IiJI ^ jj W IjL* _ 3 

^>bju 4i^>juJj . 4 *jA jiliJl 4 jI*SJ21 ^ (2j AJjjjSI ^4 "V Jl^Sb ^S-A-aJi 4 jj jail |J^—II 

. ^2j AiJJjft ijh'i "lj" jLiil (j jJii ^ aILjuJI LJjlajJl 'Jj JkijI jAjJjkaj'l tit 


l^JiP iJUdUj'l aJiaSI cjii'i ai. 

pUj 
i^<1. -ti 

Allull jj^lkll - 

" i " J£j3tj 



'^jjliji 4 jj1£a] 

bUliJl ^ * 

fT SW 

j^a 


J 

■V 1 ^ jail 

T 

j 

VVj»S 

r' 




JJjU k 

M i M 


1 

3^i&\ \ / 
■ ^ jHr 

If 

s 

2 

(> (l) luijjii jisfl 

" i" j£*a 

2 

l fir^ 

t 

“-“"• i, _- j 


i ^ 


3 jJ-ajJl 

l ^ 


"i" * jail 

^jjj^lj i- 1 ^ ^ 

M ji |C II \ h 

‘t 1 j 1 J* ^ 

^"jLdSll ^-3 (jjjj La£ 

3 



V f £J| 



"i" jiaji 


t 

. CJ.. JiJill 





(2)1bAj1I 


.3 J1 1 t> CjbUJl t (2) aLj_ 9!I t> f JLflb ULJt iLjaJI J& 0 >j -1 

V 1 tjS-S3lj ilL-Il kujiffl gSlaJt i -2 

■ AjiiiajJI (jdljiJl -Ya JLa^j (3^ j ^2jjjuai*ll ^ (JS <. fljft ~3 

■* ifj 

lJ 4Li_>ia A.jnbj±>aJ CjL, junjJi (Jj-* “4 

.AjuJI Jljju. CjjjS — 1 
.Sjjbul bjJiijI i Ji£ r — (_J 

( L'dLi 06| l :'>i >djJ) 

1-11 1 4 1 jl'- - 1! | _J-~* ~ ■ - _-aA M 4_*^1 j . jJb Lb £ fjt Li LxuiLmJ^ ^ j- ^2 j-ij^ 1*1 £■ I i MIT 11 i im.!] 

^ jaj 11 uiiji 

" >.j-J LdJ^t JJuli _U3 jjJl > JiJ- , jlJ Jiji jJj jU^al ^iyj 4-! jL*i ^Llc. J ji’i ^UiJ “I 

. *• Jj j^iLutiJi <LU11 ji JiiJ b jSd ^Ji » .3 JS ^2 L^jJ 1 ! A V. * —‘i -.*■ i-O/^ p J jj» a A -. -^ . -s. ji 

, (1 j j l1 u J'i j_J Aj jJl4 L^jIc Jl^uJLJ-1 t— — 1 



-11. L^La 

(1) 

3^VI 

2^iVi 


2 cV' 

IrVf 

j&Vi 


'HVl 



# 

• 



• 

# 

# 


.JjUikl J&i 1 JOi -1 

■ |^jl ■ ,-iljVI) jjjl-jSlI ijAUa wjjl Jj ; i fi't ir Jj-u: ,i,ii^ Jjj Aj^r JjC- jiwJi Ji£ 4jl f I J Aiii ^ ~2 

1i a ^i.Wj liLJ — 1 

^ J1 ll Cj iju^ ^=iJ yjLJfc a,H 4Ii«p1 '»} Ti~> 'll Ia JaJ s j ^_A Ufl — 

viiVi 
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.(AB) ^Vl (A) l_jVI ^ J (jl (1) 41^^11 ^1 jaj cJjli±=J cjj^Jal lil — 3 

JoajIIj 4jj^all (Jjj 4i^LtlL 4 o\»* a\I L_SjLtxJl la^Uajl 
. e-LuSlJ 4j^a4ll j^jll ^ is-L^U 4-J^xJlll ^x>ji] ^^JajujI — I 

.(itLlaJ j4aj ?1 — I (Jl^juJl ^Jc* AjL^VI L>° ^ix-sajJ La sA’WxJl 4j^a4ll ^}>a^]l C-l^ — <*-4> 


(JA L&XJ (2) .S4j4ca ds^L-lll ^a 4Jj^a CjLjjjx HLA Cjlill Cjl44-^a ^Llx^a .__lc* L_S^jul1 — II 


. , ‘u qjI a vut^ll dj^Un/l 


Jj\ 

HLA: DR 5 B 5 C 2 A 3 
HLA: DR 3 B 8 C 1 A 3 


HLA: DR 7 B 7 C 5 A 9 
HLA: DR 7 B 27 C 7 A 2 


» 

(2) XijSjS 


?^Li£>U ^^JJjSjII JoajII La — 1 

?<3SljJ jJ^Vl 4-lL=k. jLoij i—£jS> — L-J 


Jill 




^_3 4Itv lLall 4 -jjLui*JI CjLjjj j^}-i]l ^3^ (j.olVnul c4JajLui]l 4 jloI^4]I ^3 4j 1I CllL-ajj La (j^a HI 



4 % ' ■ ' .4I> 41 ^ .,U*jl |tj | | ^ - "f?4»LkJt jl ^ Iir JA*i 4. i ^.i \i1 \ cTj^^IaaJ^ ^T^SkJjydi 

.(U) 

^jic. ^ ^ ^ejl ^JLxlI 4 jjL 1& i>« I fril/ i*J 4 jLjjS' Jjj JjlS » jLJ^c jLl^ ^ic. -lAlau4 .3 

. jjJ 1 ^jaJj'i fc j/luval 1 . 4<ajuj\ J ) AJjjjll 

Kf. jc. y,>-J *ij*Sfl jW^J *-* 4 * JU*- <—4 j£is *(i 2 ) *#>Ji i>j"-H 

J* JjjJ <L-U1 y Yv- ^J ^4 U^UkVl AjI j#iul V—“4 g^ (sr» 2) xiijl 1 Jtxjj *Aj» 

iJlfc) ^>4 AJq Jj.il i_j*j <Uuj- i-lUo* fl->l d jjL jjk jSJ US * Silii*Jl • jLaaS fUia.S ’1 

2) _j]l <Iuj US [j»Jo Ayt — jUa<» ,»■ «> ] * 11 jUjS^ '. *J^ 
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H 1 o'*** 1 ' :2 v 

(4i#iiJl J-3U5I) 


<UJi </i a/Wifi :1 v 

(4J*ii)l J-3LJI) 


^L«»Vl £i>' 0* <4^' J-5*—S' j <44^' J-^— 11 i/i V**^ 1 Jo'^i\ J-l*- J#ikl ^ 

(jiUAVl Olj^uJ A > i U<*> ! A—1>l fH i»jLa»Ji 

A^iSl Jc 446 J\ 1 u- ftM 1 <> • 

Ai*i^' J-S-JI J* 214 Jl 1 6* ftM' gr* • 


ISO 




A/tj«l (jil»»l 
i ijtt n it.-i.-H 

A^tl 

IIjtM l il.^.-M 


lb ^ 


jUo« |»'«>1 ^hjhvill JjLuJl _ 

I 


i^»l iji iUk l 
itjttnSv -i .n 


( 2 ) 

? 2) AlijS jjifi. A**S^»S) Ajjj<»Vl 

? ,*-*Jl ,>• AjjUI* £»'>» »jc.Uu j»'i J Cil j Sjji«i >1^' JJii ‘-i£ -2 

jjj^lS lui« Jjj l* jkjj ^jJI jr ja^J (^ tk_j ii) 2 ajlu_>H kliUlafckl > *UjUl o* *3 

* ■<*•- -*![ l dJ)^A ^JS ^JUAALcil * ■>** 











































































( ilL 7 ) 

^Lk]l S-.U1-VI Sj’u^JI ,.Lo.V» >l^«j Jku oUp ix. cy^ji 

: (1) s^» Axy^jll *->'_>LaJl 4flJ . I 




JL ). >v 


! >,Q ^r+Tiv/V-t 

^ >-y .y - v (T) 

jiau J jii JLaJa l^U 

Al ^*j —- «___ 

jA £ v*V^ov&. © 

gT --v <1^1 —p" 

J-ilb VjUJI O* ® 


(^>*) -^' •»!>* 


:. ^ 


-1 


® 


® •-• 
I 


j 


,>• 1 O h ^>u £-«j © 

<4<l1> i^jIc. jij ji^l Jy* V‘.« ...r 

lAa.Ij Jj£Ua> ^ic. UL-x ^ 

(^) ^LJal' Jm ; ilih^Xu^xli ^ 


-loolaJl ^Jc. wunj b^jJl ^axj (£) 
[(^) AJa Jjx + 


w uV l v'iH fJJj ^UUJ V ^ ii>- i (J) 

vJ-jlIIj l$-ix 


U^LaJl jj j^j ^aJj <jl j] .Iso (§) 

(,>*) A*JaJI oIjaI <x. jji\ 


s5^ • j^xll ^>QAJ (f) 

(^h) -Uall £x ^>-Lo 


-a vjlJ^a £x A./)^>>>* lit @ 


^ j ^ L5UJI jiJk^U 0 

^^Jc. 5 J^li JuJali jJ j* *-* 

©uLjox fUj jrUjl j jjISLjjI 

( w >«) —ioll -l! JX 04 <j£>llx vIj) ,1ftj< <Q 


^ I 1 <v ll 4 !■»-!... A ^ i*t lU 


(l)^jjl 


..iJall CiIjJjxj SjLJax J l jUIujI *D Jxju*xj 4x*iU SjL« ^j^LaJ) ; 

<^1u)1 v!jL®^Llx] 1 li i i% j|t <XmO ^ Aa V*l% ^ 1 ^ ^u'uuj ^Ij^uiaAx ^ l^Liajl “ 

. Jl^ia SJ^jx ^ (*>*) ^ -^3>x J-Ja ) S^Lxixll fU+zf)l\ Cjj^ji'l ^j3l Ui^ll ”* 1 

±Jt* J1 jJjx ^jic. v_ii ^^ic. S^j\i LjiLk jlill Jlai ^a.j5 ~2 

.xjJI dij4 viniL 14 ] U ^ILu V JxiJU l^ix ^paklcJi JJ&) JU-Lll U^U JS -3 
.(^h) ^JOJJ ^ \£k±}\ 'Aj±*u*a ( Ju-all llya ±Ja ) SjLaxII ^L^!SJ djjjull lAaJi “4 

(l-^) A3^JxJ\ ^jx A^iVi.^ ,1 UiLaJl u ] J <C^X- ^kJ& -5 

.SjjJLoj) S^LaxII <^,yj 





























71 


4ja£ jfrlaj AjutLo lIloj .4 A-ilt Cjj$Ja9 Joj^aILuJI ^ja Lj^Sjj jU 4^£jiJ 4j^aJ -H 

. (I) 2 AaajjjI ^ A.\\aa ^jllull .^U 4«aA-v) jj£i Sjjfl Ju^a. Jaj A >Yia11 djI^aII -Uall JlIja 

a. I i^^uJ -13LJ 


oJa J jaj <ji* jli 



l^^Uj Ajjli-*J l^U £Jaj 

if '** JjJa*« <JL4xli 


T B l£U <*ai. L*A 



AJaJ) jJja <jaS 
SjLaJI (»LaVIj 
( 4uJaljail Slaj) 


3 jL uX4 jftlwtai 
AJa 


(,_,) 2 Aiujll 



D-lSLC- jlill JUL 

AjjUaJ 

AjjUaI U5La. 

v-1jj»-*-oj j CjuaxLj 
£ -L$'^ 

^Jc. U3LaJI 

JJJOJ Jc. 
{ jjJL>Ll^ liiwuo 

LjjjSj j 

,ij\jsL jj 


•(s- 1 ) 2 AAiJ^ ^ Ajjxq Auaj^jJI Jajj-ili 

. (^ 2 AAjj^II ^ A^JojaSI ^JLa "” 1 

IjjjSj 4£^a i"iUiC. ^ill Cjuj^aJl <^y ^jc- (to) 2 j (1) 2 ^jjoiijjll ^utu ^ja Jjioil ~2 
?(o) 2 AAjjjJI £cjljj ^ l$-lo Aob^ill Ia ”3 

^JA (o) J (I) |jm\%H ^ic. O^Xlli ^JA v/i&AJ ^jiifcjl cS jJflAAl^ CjljjAA l j^J (^) 2 Aj&jjjH ^jie. IjIajc-1 “I ”4 

ijA ^jaiwall Aj.1a-ij till £A*uUj 4*g_a. 
«L$>^ 4^ Ja j (^j-a) OjLdAll 

A VViaH SaL^aH jO-oa ^jjl JAa “to 

. JjV^ 4 jI$-» ijA c- ^A-ul jlill ^ 





s— I 


r / 

> % 

/ 


(\) urn 


‘ i >,«*„ i »\. 

W- w 


juJaj UjImi A.w/^aII ^JA -III 

jUaaSI jl * AaII (l>^) j UlaAl l 

A-ic-UaII 1 ^ 2Aiujll ^ \ j' j 


(^) 2 ^ujJt 











































(Llij 06.5) - 10 ,*>» ylil 1 


jyi\ a^i 


A^l AjpUl 




u*i 


ll 

. Jb 


D 


wilt cl—af)? AJC.^j Auipj^J ^l)ljJp> £rlljj J) Ajp^»*JI ^11 J-JjC. 

* ^ 1*1 .V All ii^ viH w** 1^-x, ; l L ^' i \ V -W*!.- -aI I 4. j -w. 4 '-i~ \ '« a\ I 4 1 ^»A \ 1A.a *.^%.m i 4 ^.. s \ m | 

A-a^^bd! wlj^Jai i|Z) 7.*^* u—a Aj £-jj ^ jli ^JlaJo Jp A«*nlVb»4 AjC. li* b^La £*Jrkj I jVI Aj pdil 

. Sp b^Lx clibj |Z) A—<ol*—db Aj&lLdl b^LiJl w wo*J JjljJ j) vjj-^ Ja—;j Jp al y± Spad Aj^ \a!^ 
i(Y) -i^~dt AJ >i lu-, ^ Cjc-jJj ^jYI A^pdll J4 a£ja\\ SpJ! t£UJI 

(Y) ■’ATau—dl £4 b^Lsdl ^uMJ Jabujl 

.SjA ^pJ cUbj 

A-iC. Ua 11 bYjJt ^ic. — 1 

. * *^*i >1 l^pwJj ^ s * >j 4 A—»jjAlb 

«*b^4j ^ill 4 ^jL« jIxaII ^ It ”2 
Vjjllill aAA ^p 1 ^-avLxl—.I 
■njllj Adapukj wllLa p-ijj JCLa ~ 3 

•<j»j J£ 

|ZJ '. Wi.- A U f « I| 

A—tljA Ua.‘i Ajpieudl « ^.Ic. 

wlilc.p>4 wbYi l^_lS wlsA^ A_UJpJ 

aL^U—* S 3 iS 2 4 S| ,j]pdi 
^aajj (X) A* dYJ A—ajX4 Ap.pdl l 

^j4 ^bjL*l y aE * * -'^ i.l* I 

^5 A r>44 Upj'jjJ I 4 J 0 jjd i s-Jjbbl^ 
.At'iJl AJbJ^ll 


f s, jli» 

y ^ 

7 € 

^ | */ r 

( S,jU» 

\ 

y fM 10 * 

\ 

z ^ > ***‘* 

0 

T“ 

J* 4 i Z ■bTl'L^a 

0 

(/) Wlfc >«4 — JhuX 4 Jl/Ali AjJ^ V 4 f j 441 XJCaI 1 ^'Ai 



■ / Vrtl 4 4 

/5#\ 

z%*^\ 


( ## / 
\+*/ 

(4*^) 

\*y 


.divliill wijlpall 13,ilc. J—aa*-dl _pcfi — 1 

Vgjtidl a AA epAa ^cIlLliuaJ ijl. -2 

,A_w*jjjAa] 1 A_lC.budl Aj\ Vb*iVi -Lxaj AAiw — 3 
• Aj QjkAxxJ \ vljlAjJalocAll cb-afiY _j¥~ Ajplill l^-ilc. Jj-sa^oll gLjtiill ~4 

.(Z) .^u^n ^1 cL^SY 1 J) 

^Jj AjJJpl! Ajc-IIaII AjI y'u^y 1 A_i3 LlfljJaj Ul^laaJj Lojuj l 3^ la^Ubjl - III 


.(Z) c l—aS] 


















































07) : 1 1 

jpt Jct4 ^l£- i -g-a ■ __j£. J ■* jjji 4jjji _j*-a-i£- ?- JJ J ^ J j- II \ 1 ^' v -~ 



:4_ui!il 4 i_j^a}1 l j>- r ~'j> tt '■ ji '* ^ r - ** ' i ** ^ Aji*l 

. 1 a^ft jAliaJ ^AsJLS ] <jUJJ lLiJ — I 

„b 3. 4jJaJ\ ^jJlc l —(^“1 

| fr *1 *1 J^',1 ^ -j i 1*1 -.I. JLl l 4 JI |1 .-W 

- 4 ‘i i * ja. rt 4 -.r-'i i j. l \ 4 i' .-s." . ^J^Ji 

. ^ I J JSAlj bjuk-jA3 Li*jj (^ _ 2 

.(2)J£^Jv jJoJwil ^>iUiyl 


1 i*W 


j, 4 Vn-jj'l |l jU ^J,t -n Ii b^Li. Jiitjp 44xluSl Li^Lii^ .j^u Aa~ i A>^ —II 


*2 JjAi 


5 

4 

3 

2 

i 

^■jhjtJJ^vkA j Jalj-J j ! 

jLiU 



iL “> 

X 11 ■' • 

' i 4*^ 

ji£ 

Alh^dJ 

1 

LT8 

LT8 

LB 

LB 

LB 


2 

% 0.01 

% 0.01 

% 0-01 

%0.01 

%0-01 

^IiLijLuJJ 4 i n n 

4 \- L .i 1 

JA-j jjaSt ll 1 

^ ..^ ■* L r 4 

L^LaJ Jm3 

V 

LT8 

* .■- ■ LI 4 

X 

*s 

AiLi jiLLJ 4^Ldf 

Ait 

3 

LfiLiJ 

4 jnl JtjmiJI 

LftaJ 

jj^y 

.■ 1 ■ ■ ~ L *1 *i t-llifi 

>JAu] 

pL-ii 

j jUtu 

aUi^l 

jjUdyoJ- 



2 


4j£/l_*J yinail i(5 J 4) u^iajaijllj (3 j 2 i 1) Ja\jo>j5l5 IjjUx ^ |1 —1 

.4 lxJLlut^i' 4 JjLL&1]1 

• 2 4_L^^dll ^ Jajua jil 4\nx^ CjUjlixAll 4_ixjij ^Jlc. |u 

JiiiC A*j 4\n^ CjIjjLLgI^ 4u>i'i j_3j 3 iLB LT8 4_aljAal 2 Jnxjj 4_j^A ^bu 

. -v \ jji t ^ 

•LT4 jj^ Sj^\ (2 































(Jalaj 08) : 12 

k..».lTij A^LI )j Aj 1 Cjljj£x ^JU JjjLAAi^ y^C, * Jriu/j j) ilftjtAj SA^j A^a JS Jjixj 

•aHa ^ 

CjV>L«« ^jx J^ia ^ic. Au^.i v_Jjlyj Axl^xJ^ ( 1 ) AjQjj^ J&lx tu^aC^M AX-Jj(j ^^>iaj 11 cjftj 

.(CC *BB *AA ) <jajj 4.iLi?kx 

jjjjJ l^j Cj,:«Atj3 - 

.(l)4tf#J\i± S 



CjLJ^aI) ^iilc %f* lal\ w wo3j y Jsni.J Ai^juxi ! 2 ejA^ 

^ jJluixcl^ s J 1 xj | ’ j jiAJ ;/iiyi %<lrx ^£Ai A_ij A.r. vAjJujjjj vAj^jI* ( 2) *0x^3 ^ *>*y | ] 

• DR *B * A ^ic. JiUVll ju^xlVu cI&jS JkA^Sf AjjUlkJ\ cJ^i^xj' Jix^a (c-j) J(£Aj 1 Ixf 


t A. .A 

ioi: * « 




DR5 


2 >-LiJ 


oi 

S-£ - r -U1 a 

* 

* 

* 

* 

DP DQ DR 

> 

\ 

\ 

x 

% 

B C A 


Ml ■ 

■ ■ ■ 1 



4ft 9 “ 

50 ID ?S 

ft B33 M 





!_. JLUI 


f JSiil 


DOD 


:^L_J t() (2) AliJjS CAljlia X c5 _lc aLcuc^Ij 

? f J&J1 ftijj LkjzS Jl*3 IaIx (5 
.c_j Cj\jjn»x ^^ic. IAxIjlx cl)^ 0 

• iJffi»a xll 4-j^jJaC c_fljJa />x Ig^AaBj ^_£Ajp ^J^Luox e\ x>X2 ^ IaIxI ,^-jilaix A!Lji\j ^jjuj^ 































lc£ (iUij _i LlujUjjI JjjJi Aj> N ix>] 


.^3 6^) ^2) A x>a jj 



; >>", jimj _ HLA ] Sul^ ^_K *r< Jslci — 

*^C «3C 6 -C 6 iC c>° — 

•3^J 4_LlL^cl11 AjcLL&S 4Ay~\**$\ glm* a\ 


AjjLujji_i! jij*^ ^ xi \c> 1 6 c^IjLgjLlx j ^3 A_iil C_iL-sa jj Lo ,^_\c» ^ xnc3 .3^^l 

.CJi>l]L CjM />lj jjaajJI 


Ajaihj v/.il.uTi j^j 


.AJ a i 


jL>^i 


08) : 13 OP>A^' 

ujj^jj Alv ^yi tilljj cAlJr>u«All ^^Is^olu 4j£. UaI) uX^ ^ ^c LT j LB Aj^ixil^ 

. JuJau^ Aj ^_icr * - i\ j ^ !a jp 

JoLu y ^3 j 1 ^Jc. ji 'ju SoXsucJ ojijj ^jc. ^jj^Xr \ ^ ; Jjj^j I 1 

. 3^3 3ic LB IjXitS JjiaJ ( 1 ) Ajbjj^JI *^-0 
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\JXL J\ (l) AjkS J\ jt>\j&\ Ik (f (1 

j b LB2 4j\~s]l |_>bj CjIjjxj S^c- ^il Z i t n. ii"n |u 

LB 3 j LB1 ^ac <l)lc .(1) aJjjj cjLJoa^Q ^ li&Llajl oaa .^a) a jL^ 

.^a) ^a*i\i aj1a.ii 

^ A-ll^ll ^jj)g L IkjjA j IajAx^xi AA^.j A* j^L ^r lllml 

.SaI ^Lu^Vl Jj^tn ^_lc ^jAaAJ j> c A !>+' Cj\_ijAaj3 bLb/tj ^A3 ^2 

A^C j^IaJ £cjtlj (2) Aj 8JJ jll ^L'fb iSAljAa^]! ^Luo^-Vl J-A^aJ /jC ^ n > *i ?r 12 

^-1-Ljj LcA A 2 J ^jAju<akjuu Aic. L <3^c Lcj^J 15 Aajj Jj3 ((jj) SaL&] 1 A_i^ ^jjaj j Cj\jjAxlUI 

• L-ll kS-lA ^_A.lj 


(I-J 

10 


SjLaI' A 


wiU^A 1 .) <7iD >A<tl) ^j^-v .r,') 

1) ^ ) djL&I) j | 

2JL. ( <j*j ) SjLall <L» ^ |~ j 

U (J1AS 


LT j LB Cj\j jljgjQ a Ac 



( L ) J^' iS* IP 5- 



LT/L 

LB/ L 



1 - 5 x 10 7 /L 

0 . 1 x 10 7 /L 



3 x 10 7 /L 

0 . 4 x 10 7 /L 

Aaj 


1 - 5 x 10 7 /L 

0 . 1 x 10 7 /L 

/jiaJl Jj 3 

. ~i . . 

3 - 2 x 10 7 /L 

0 . 1 x 10 7 /L 

(jiaJl Aju 

Ml . '\ 


l J1AJ1 


2 aJLj^jI 


. 1 ^-i A_^jjjL&]I CjljjAajijl A -v ^£Ax (ill £c^HjuiJ ^ 2 ) AJajjjll CjLiaJL^ <jl .ji 


AjclLftll Aj\ y"\j.^\ ajjjAj^i CjIjjjj^jJI Aajo&\ ^>alc ^j^aj (j^aAJ $.1^ Ldjo IjylLM 

. A_1C aj]l 


( Ja&j 07) : * t!v» v&l) 

.A *rtinv'u> Aojjuj^j iljLj^ahj AuC-jj AjcLL© ^jiwAj A> jn O^cL^iS] kliljll ^^lc. AjikSl^*!! 


t>« 1 > 4 (J^a^A i >lf. (v>«) AjjUaI <ii\ ia’uij ^jjuj zjy*g] lJrajlrxaJi La—ij (1) AjLujJI (1) ~~I 

(O-) <jjlLal!l AulaJI LI Jl'i ^jc- ^jIo3\ a A^Al a jA-vll c-Llicll ^ Lua ^JLaji (v-j) jS-All Laf i<jj—^ xJk 
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[q*) AjjU-oill AjliJI ^jic. <J&yu ”1 

.(1) Aijjjll (\^j ijjLutW j^ic. IjKilnVi L A+Jtj ^aul -1 -2 

.(s- 3 ) jSuill JLmJI r - — j^Jawo Ajc. Jjj ^ill (a-) Ajjliftlll 4-iiiJl JaLij ^^*il “"C.J 


^Jaxj LAj^Lj ia j >mi j AjjiA jL^JI di& AJ3^x-alj t AAjL*i AjjILoI Aulak ^ykxi ^jp. AjliJl gjjj II 

I^U’k (2) Aijjjll AiiLai! Ajjj^jlII 

^ILo <j-o Ajlj^iII AjjUaIII S^iJl ajVvHj LB tLTg tLT 4 CjLjjUaIII j^c. jjiaj ^lUSj <J^i=JI Juj — 


IL2 -J (jSaj LcA^l jjj^alla ^j£)tsj jli Jlai LTg Jl CjI^lj {\^j (jSdkill jLaJ — 

.CMHII Aj jyc> v.,u^3 J O^ikll <jl lolc» ^U^jJjuVt) 

^ill jsllall jUllJ ^ % i>m jIa 11 ^is- ^Jjjilu AjL^iaII UiLiJl cJJpu Ajuuoj <j*IjS jutlj (JlLill JlLoj — 



.(2) Aijjjll JjA> £ull> J>U1 miL <A aJl jJu-a-a <jOJ “l 

.(2) Aiijlt c> (i) jLill jL -1 -2 

.(2) Aij^ll iJSalill Iq-jIc. ^ jcjUill ^La *u 

?(2) Aiujil (m)j (ty O^ 5 ' c> ^ L 

•(cH*) AjjlLftlJI LpLaJl is±^M jft ^jll AjC-UaII Ajl^tjyaV 1 J^l^o ^aIc. ^j-aj ^ ^joj lihLajlaL-ft <j*j j^- 4 Ux-m 
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(Jbli; 05): JjV' 


-I 


iolau < / l a^ l MU - 1 

;wU**Jl . 2 

a ^ i ^ t i " • 2 ^ -1 

-4 4 ^i^Sji^.3 

•»> -5 

:A^-Vi • - 3 

.SjLaaN fL-Vil jl> j . 

^ ^ " a -" Sjuii . 4 
u*)</*^Orf-Jw#: *i* ±h • 

-II 

: Jj Jl*S \.1 

. jLuxaJi u LbijV' * > *v* ji* w*i jjIaJi : l - 

S jx <±jL* £»\: 3 *2 i/i • 
j C*L*JUSl ^ ,jjUa! 1 *jk-* jUaaJI Ji-5 : V u*V) 

-2 


j£> Cihvk*)i tja jP £ 41 *0* 4- ^ J jjSwJl <-aL : jjJ • 

vIajjLLaII) l|^lC> wJ^L juj 11 ~W1 *- 

LB ji|U5j j^j urfSji^n j>> : jjj- 

LB I L 4 • ujyi la ^i m \1AF 5 -^ • 

. <*—* ^LB j*ua 1 L^- 

wwa ^C- LL« Ita 4 ! ^ j fi u nv j >—j JIaJ - 3 




L 

(Mil 05 ): 

0.5 

| 2*Q.2S 

(Antigcnc) v“>*J ^ Jj- jjjli JW - - 

.ijcLL. U»3J iiijjj yjeUJi J^Jl i JS! <C^ 

0,75 ! 

3*0-25 

*jiaJl ji tuiw ■‘*T k 1 J j 4 jc. 11* CjljjU** j ,jit- '-j>jjjll jrfljSt JS-S Jjj . . 



(4) *” JJ?ll j "« " (2] »jiaJ' -lua2> i-ia jJ *J jS 



" jp 11 



- 

lUxJI jik ^ ^>Vl jiaJi J 4j jSjJl SjiaJl Ojj o>1 j 5VI Jlij ^ 



^Jtalbj oAA jaII .Uali CjUjaI Sitwell jS^dl SjiaJl 

.u-u*jj jj l**-« (JSJjli 


0.25 

<Aal± OaL-jj Ljlj AjfrUo OUXJ : AjoUJI CjI JLMJ J^AJ - 

0.75 

0.5 

**; JlJ*o5! _ 

^5 y i,u>u '* jjall ^3 Oc. ji _ 

.^dL^ v " Ul ^ 11 ^Lwia .1 Osuiiljj " J^uJl IfjjS 4jU\4 . 

oi 

0.5 

: ^jUill JaLvj , i 

OlcJt OLJi J < 4 xijkll iilajl 4^0 j£ OU. ^ ilfijVl <fuJ jjL^Sj Aj| jj U^N; _ 

A-^j*il*,ll ^ r»KH Ja\ u j$\ ^aAxJJ l.AUj ( ojl fc >i 4 ]! ^LuaJk,V^ A 4 ^ \. 

ejt >>14^1 ^)JlL jjj Jjl^j 


0.5 

: (Jjklli £A <8 ^ukSl JSJJ jail! ^ yiajl U_ <_1 

.AJall gyx-iilal! AilaJl JSaj . 



.i^ica iaijji SjlJaJi ^WVI u* "g M jL£lt (> ;JJ J ull . 






































0.5 

01.5 

g-A Ljjiij lUISu <Jl*i ^J! j* A-illc- CAlsji, SoL-aaI! «A 

. <3LA Jaii jA ( AUali -ll JA 
: j=j! Lf ^ Lj-J lujlv^l f«4J 

-2 

-III 



4k _> 

Jf jf g*y> 

yrPllt MM * 








2.25 

4*0.25 

2*0,25 

0.25 

2*0,25 

(1*1:07} :£J£]l utfj-SiS 

- ] 

i 

! 

— 3 UPJJ* "2 “1 “ I 

imSjSak^ -4 

^ “2 

^Jib r (m) ^i^li 1 jl) 

*■'& V.V^ J^Lm Jj&j :JJul& * 

J^*4 -3 

■4 i *■ a !! j.~i 4 g i l 1 -» ^ii j-\Jli 4 . 'jt y 3 

l^Jj ^Ajjl i .lij.jfi | AicLju 

cbL *>J ^Jijj^Jl pLJjJi Ai- — 

3.25 

0.5 

2*0.25 

6*0.25 

0.5 

0.25 

l" n,i t J jjr. jlLJJl LiJ-iitU tLiU*o*liH ; j^ouSl — \ 

ijA wt-uj^ s-iJjih-> Ayfu h—:^-1j1 JJ 

* Jjjl JlJ--dJjij|ili|_S ^ jpl A-kjjjl jj 

^^?■.JJ.Jt^^! , (1) j’ _>u«j 5o*aI -2 

CMH : a*J * 

+ J-u'ulil 

” I 

LiXiB Jet UfcJ Tft WLiJi *j>Sh ^C- : 1 Ja^iijfl 

J i in d-h 4 ^ T a j T.1 UjLiJA j^y* UjLiJi Jc- *j !2 ki i jjI 

L^juj^ji ^ ] h> -*^-^4 " j 

* iJ i& IL^ £-4 T4 1^-siJi SjJfl :3 -k^j 

tLLuj ^ .. Jl Tjj U^iJl <— AjiLL__yujl LpLiJ tJ it ^ :4-k^ 

* IL; 

mb^A JTt| j T & ^^ | a^y ^3:5Ja*jyj33 

:<^_JUJU1A^ CjLi_}Llaj 1 — 2 
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.SjL^ail jrtub a£*c 1*3 ^1 (LB) *JjMH USlaJI 

SjL2la 3I ? U*Vl JJjaJUI UjjSj ASja. OllaC ^211 CiUjjaJI ui' -• 


LB AjjliaUl LOLkll ^A JjL^alLJl iUa SjLixall ? L*a.bUI jiuaa ;t$i« (jjtooJI JIjaII AjaijiJ! -3 


I 

1 

0.50 

0.50 

AiJaJj (l_i)j (1) OlUaJl *-*J*^' 6* ill) jja« £)Luj -i - 4 

’(&.) (o*) flwakVl 

;(1) AuliJI cjh&Z OljJA4 

jr-^\^ Sj^iala cAjj^iuaII 4-J jJ^Al A^JhiSl 4_Xxilj jJC. 4Jjk C^-rsJt - 

^J=jj , jS Jjxol! ALla iAjJ ClOU-aJj^At aLIs 

JauOili /i Ulxu^ki 

S^Ll^q Lclui^l (J^dj (LB) A-pLj AjjliJ AiLk ^ (i) A_iliJl (j! CjI oifc cji) -# 

.(BCR O^LiLuj-o) (o -3 ) AjjLjli-li ojUjauAill pl.M»>yt 

;(uj) AjAaJI ^^Jasu 

>1^c. jl^k. Sj^IxLq tAj^Jl AjIAS o*ill A^U Aajfo 3- 

^ S^Lu^i Ulcuakl jjii *Lixl! Aa.j-olft 3 jj tAjjljayi 

# (^) Aa-<iAil Jajuj^il 

^crSl 3j\jJou4 Lq\ah^I (LBp) 4^0-^ Aa\a. (s- 3 ) a j'.aJI ^jl ^Sj3 dj|(^jj| -• 

•(&) -3^ Aj^)LaJl 3 n) k >k^lt 



; jj^l jliil ^ ^ 4 Viirtll SjUkaJ) ^\jm^I\ AiJaj -l_j 

0.50 

0.50 

AjjLJI AjjlLallt UiliJl {jc- 3jjLalftll (LBp) Aj>aJpbll UilaJl l 

.(LB) 



^ulalaJI AaOja3I Aa&LL^I AjL^IuiVJ ^ AjQj^ — III 

| 

0.75 

;(l>s) AuUiiJl SjLuxoJI ^LutxVI AaL£ - 

^Lubuill ^JLUiJl Qu J.mli (J-dlilil CjJ^ 2fc. A^k \V) AjJaluiAll ^^ic. cjjxlll Ab.j-a ^ 

i 

'kj jdl^ljj A >A 1\a\1 bibJl KtVf^ lb J1 L-ibkHVI AjI (BCR) 

1.50 


(AA^^>b) 3diLi bib*. ^11 jiLcZ 
*(&.) SJrtjuflLall ^Lui^Vl Ja,Jj AaiiS - 

^3 be. jj llabjjl ^iJaluAAib ^U-lauJl JaJJjJ dlJL=k. ^Jc. pUdaalt Ab. ja ^ 


0.75 

(Jjxixj cJUaj] ^1] (il5i J (M^J^ jf O^-^j) ) Stouai\ (JSwilj3 dlLmil 


Ajaai_Ll5i L)£* ^C*b>iil Aaju<iii L^^blll b AxJ ^aJLl3 kWaiuiAii 



































01.5 


0.5 


0.5 


. : ciiloH yk 1 j j.\g> *\\ jjmmJu - 1 - II 

^LuiaJ) Ajf. ILi vJlsljjj^k ^JA JLk Jj^aaII <jV AuC-LLo djLVla a JSLuJ I^pljVI 4 j>^jJ| 

tft jIjJ-iaH fL*>Vl j-Ia^xa (Si) 4j^jJaC. ^3 LB ~^wj ^.Ixi (Z) .I^'v^aII .\t.^ (ojl jJoa 

. ^Uaxll Ju LivL^. j ^jjl X Ax^a^U l^jJa^LJ ^ \ uu) 

vJLiljJ^aJl Jja aJLIs AjuxJ A-ic-LaII CjLia aH ^va aJliIs 4_Lui3 ^JfLjL lAujljil Aj >auil S 

l± 1L £-2w^Jj (S 2 ) A-J^jJ aC JjA ^juala ,U4 aI' Ja^aII (p^Ia^aH ^L*i y)l 1) 


• LB Lj^n JjC. aJjj>>;a'1 LT4 w_lLlC» AJc. JJUJ A-LujjajTiII 6-2x11 JL-sxlLJ ‘LB 
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0.25 

0.25 

0.25 

0.25 

0.5 

0.25 


0.25 

01.25 

0.25 


5 x 


0.5 


^ A-xij^A A^axj AA-ic-LaH xliLvU aM AjuxJ JfLlj iAMIM) 4a >2kjJl S 

• LB Li/1-.n AJla (ajjx^ajj oAc.^ LT4 j (^Uslx_H LB (S^) ^ i> ‘* ra ' Q c5^ aJll j^aH 

......... :£tm^1- 2 

.LTj LB Jjjlaall v. . lUaij ^La^V 1 ^lUjj 

.A-iLL. A-LLxj vjjli a_ioLu> <j!> r>w)j Aapliail ix4j - 3 

.....:j*ks»-4 

A-1^x.4a Jliajl ^glc. Aa&tiA iljl.Vlx a ^gil .^^VuhaIIj 0-U-iauall ^Lx^S/ 1 -JaLujl 

.a^L-dS] 

.AasLH : jJalymll £ L^S) ^jl\ AaJjaJl S^Uall Jj^j- 
pL*a3l 4aJj-*]l AoC- Hail 4al>u«yi JaIj-o gt^jj j JlSI ^ Lh jl\ ^kjkVi'l - III 
... :(Z) .UtxuxaN 

:AjjVI j^Usa]! (JaJoIj IjkjkVi La-ujj j^aj 

-CM II n l^L^ 3 0^ LT4 AaLJI ^il ."uiVuiiAll w.i?k>o a \ax \\W a jl-wll ^.-v.iuj 0 ua^*_] ^ 

.^IaoJI J2^a /^o d^ljLo LB visual 
A j*»ljill A .jlr^ll /^a ji^Lall ILI A.L.>jl'1^j LT4 ifli*xi) ^ 

(LT4 J>jIaj jjfc 4^jLi]lj LTh L)- 0 IL2 a a LB 

Ift.Lo o^IjJiaU A-Vila n> .'jAjx’vL) A In*^, ia\I LB 1-JvLkil ^jIaJj ^jlSLj 

.LBm ,^-Lxj 

.^C-llA .VU a ,^LxJj -IjJaLaaII 2.^ A \ oA «.>1a\1 ^Lx-^V 1i JssLjjjI 

.^^LaII .1<UaII A a* \ j 


2x0.25 

0.25 

0.25 


( h\ii 07 ) : 1 1 

: j j f nli . l l ^Ic. .-i^ui 1 (l-1 - I 

(aA^H*** j <j'uai A^V^ l t) a^l-x. '.\ LTC Id a, . A il 

c 'u-a 3 V jM j| .Ijitfl aJaja ! 1 AAp^ ^3 A Ti 4 ^J <Ia^aJ( 

L ^lik AJ^'-x j xaL AaC. y> Axc-ll* Aa\>*l» J ^ A V — 


>J*2 




«f ^>A 

HLA1 

LTC 

Ja*J 


0.25x2 


(0-25 ^0.5 j 0.5 4) : (1) JS-iSl jlAjJ-i-2 



wi^'bixl' ah_i :(2) J^iii ~~'^t j 

. AjLx>*;' A j \v c —xfr ji Jj^iXi j — 

. AxUx^a. 1 Aj.lx.'i\ j Am yL*. A * 1«x» 4i sAjI jjC c jaA - 
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1 

0.5 

0.25 

0.25 

I JalujjSfl 2 aJ^jx}I AbAGl bbUjUxlil A uti'\ bblij Jj1*j l 

Jx\£jj TOR j! BOR Jx Vi .^bil L^-^Jl a_jju*j & LT8 j LB bbbjlixJl ^Lau Sac- A^jy — 

.Ia^> aUs a.wx 

s—ffimx ^Jil ‘'.a A-^uIIaII a L<i*JI AjjiJa^juiil j X c-l&jl — 

^AyjUa^juJl L^Lkll j X , < UJVn*i < c>\l ^ .’U>Tim.<Jl JA^x 

0.75 

0.25 

0.50 

(0) jiu-a <jjjL JU I \g**nfn £3j£x}I ^ mUb^Gl Ja*jjj^l Q» »if^ A*_j AjAaII (JIiIjjIAaJI A_xulj 

dllAjJaluixiL Vn V J Aj b-axJ L^LiGl (_ ajJa Jjx <,_ T8 djLjlaxiil I — 

. JjSi UxJiI V_Ja^fcillj AJl^LojI 

15 

0.5x3 

LT4 Jl JjA £x ^C-lixil bjll (3^^° ^jxtJVn ^ xW ^aJ ~ 2 

LiULibl s ajia 2^ LT4 c. laujl j S^jujLix kZri'\t »ix\l s bjia Jjx LB c.lsLljl I L i An\l j J <« Ja^xliil 4b_^jx ~ 

i 3 LalLcJ c_a^ja 2 C1»^Li5lLu4x ■• < \.' v j' t AjL-axil L^L^jl s_ 2^ LT8cUl1jI j A bajLGl 

LT4 j- IL2 jljaJ 

U jjl-j J LB 4 JjUJI J jjl£ail Jk aLAUI clibjUxDl IL2 : JJ L3ll J JjlSJl! aL^ ^ - 

LTc j^L«jj LT8 j SjLjaxJi ^Ld-QAi a ynx dujui ^Jj 

(J^AbJ Ifr-Lo ^aJJ W A-JC-LLa (JIiIjSxx aKAa ObLJa-Jl ^Lul^.^1 JaJJ JJ A-k>^x — 

. AjL^JI L^UJl ^bLTC ^=iSj j Cbb-^l 




1.5 

0.5 

0.5 

0.5 

^wlAa^lsLjl . . Ujj.V'I lijla.V' I 4-lJJJAjil ■ *j )HaII , (i — 1- 11 

: x v--......\l i 

SuLJaxul ^ 1 ■ r X AjJa 4 ^ ^\l LT4 J LB j X ,1»>>*u«)x\l dlLuj^. j 2, -lajudjll 4 

. sjLax ^Lrt^l ^tlUj V T8 Cliljjlixiil ABLJalj 3 J^uj jUl ^2i jl diLjlixli ^1 ^—I'lii-j j 1 L>tijll ^_3 Uni 

L\a\I ^_c. LIajI ujli ^ S^L^axil ^ ■ .i \ ^ 'llljV \jlx LBJl j LT4^ J^J 4_Loj 

lA^Ua^l \2>Lk]l AiU 

bULijI ^jUL^Jil AjjUa^ubl LULibl Juba A >>n>i*\x\l LT4 J LT 8 J AjjUa^uu LULk Jij^j 5 U> . »jll ^4 

Ji J-^-J A_lxj & A_blJa^jall bULibl ^jUL^bl V 4 ....-s. ^.ll LT4 bULibl (._ jLi*_i j 4 ba-ujjjl 4 Ixlu *Lu'Jaj—bl 

. ^-c-licil bjii ^AjjUa^u2l \2>Liil LT8 LT4i1 

! ^jjij A3^lc- ^ \**> n> J 

^Lui^>G 4cIlluojxjuj^L JJ jjlxail LB Jl LT4 bc^Ubj biu_^ LT4 j LB ^j UjjUlj a^>Lc- 

• O J)b^*lxll 

. LTc JA jjLdJl LT 8 Jl LT4 ^ ^ L^j \x^ — 


0.5 

2x0.25 

(iu:08): 12 

• OMH ^UskJl / ij% s jx yj ^Ait bVi A_J yJaJU JuAj _ 1 wj : ^l-Lu-a^j ^ Ij^i 1 ! 1 

.CMH ^Uaiil /1-^ j* 4*' L V J 4 *aLJ 1 Aj^baxi 1 2 

225 

0.25x3 

0.25X2 

CMH II 

DR3 RS3 A7 

1 :2 *>U 

1 j CMH 1 ^Uab o'jj^c Jjxli S | t J iJfLljl (' 

. J£ gJlji Jus : r \5j^\ 

DRb B3S A10 

IT 0 ■ ■ ) 

D J • V...N \ M. 'A r AL il /. , 

0R1 R9 A?? 

M2 B42 M 

1 □ ■ ID 

r o u~ in 

>VI 

3g 
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3.5 


0.25x4 


0.25x4 


(p 

4a jjJac. ^jx> lg 4flh^ a ^J^Ijuox £.ljUac.SM 4c.ljj £^IaJ 

I^_L Loj jj^Ti ^al! CMH ^Uai CjUjjx ^jxaj\i..<n^ A y\\'i 
(DP i DQ h DR t B iO iA) CMH _]! ^Uaj cjUj^a j.i*a . 

. lg *^a V] 3 3 ^ Ca^lal! JJIjlj . 

• (J^ V 3 ^ 

. SjUuJl AjjIjuoIa Ca^laf^! . 

4ajaxa AjiaalU 4 j.i£p cJ^J 1*^ J-}& AJ&uuaW 4ajlj^ll v n^l^a]! aa'^'lxjaJ J^c. ^_]\a]\a j . 

<JlsIaj] 1 4_i*Us <Jajl^ iillllj CM H _]! ^JjIaja *>. ^Ijall g.1 m^ilaS 

ri xll j ^JaaLx]! Iflh^k a di!3]l CjI^U Jx Calaj^jk. J^c. .jl^ Ixi^ 4 _U!q (j^ 

t Jj^Luuil Jja]! 4c. lax 4x<a9jj .LJa -ll^x jj J ^jJaatl! 4 - \j 4alc. j I^jj^ 

. ^jia9^l! ^ij ^Jja ^ (JjSljal! slc.!^x f-1 £jj9 

:g;\2Jl cAM' - t . 2 

: ( t ) jta 

i J^jjjj 4aU^ax 4_llU w 1 ^ 4jUfc ll 

• p2m ajjijL-o 0 ! A \>rt\>i»j (X 4_\jj]a A \> An \ ^)jx~n 4 HLAI CaUs^a. Cjj £j 

tajj* a-o CjIaUlj ^1] laj^a. AjSs ^ 4 Lxix]! ^_Lklj (jajj^j 4 

tAlbuLI A jljjg H 4^n* \l ^ \ A >>~ . ■' ^ ■m _ HLAI ] ,14*_a3 >• ** »* 

lg. (^)J»axll Cal 31!^ HLAI 4aj^a. .^Ac. ^AiJalLuu^ .Injall 


*^J 


,liJl 


4_fi9l^x]l Cj^laAajxx^l Alx^ 1^ 4 _xU3Lj A Ja 4j\-^ *2^ AalaJ^ 

.LT8 A_ilk [ ^AjJalLuax Arm . HLAI ] ^laI] 


0.25x5 


:(m) 

^(CPA^ 4_sti\j 4 3^ Mjl 4 ^ ^. 

*P j 0( (jjoLjia ^jjpLAujj j^Ajj HLAI I cjLj^a. v .~\&j . 

Cj^JaLjj ^gi] A AjJalA j 1 CLiaIs . 

4 5jjj» xsl 

*i 2*J 3^ [ ^AjJaZLjiA AiLu . HLAII] iAxall . 

. LT4 Aaia-il Ig HLAII ^-L. JaLul^ ^jia^LJ . 


(3^ 4 1^) jajL-ax j Aa&llxll AaljaJLuj^/^ 


IVn . o l — l ^ 


(3^ 4 1^^ 

Ajc.Ua]! AjI>“»iV! 


L_U)aaJI :1^ 

4 <jU 4 sr. 1 \ a AjLkJUji! 

(1) J^iJI 

^HJ ^la^ll ^ ^jLiu ^ic :3^ 

4 >l^\-v 4 jc.Ua 4jU1ui! 

4j^U 4jc.Ua 4jU**'■ a! j\ 

(uj) J^AB 
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1.75 

0.25 

l lLiI b^O j Jlil bJ A_uLujiJ JjLuJaLl j^$b ^j^aj 13 c j ^^ 

a^ull Cjljj^xii bbJLjlLi 4-iajJ^x HLA Cjl!u)aJl ^jx A-xxalk, 4 j4_u£jp bj s j l\xj — 

biL*_x ^Ukj IajujL *_ ^JXJJ 4 j-n.'1 Aj^jI bbljjuo jx (JoxJ j LuIjj C-ilbll Jbljjj^. b.WTi . CjIjjuj^jII 


^Jc. b_a.jp I L_fiu^->\l Jblijj-a. i ( J] HLA Jlilljj^. uiu/i'i . (CMH ^^>*n ljll ^ 

^JiC. ^jujLjjI J£2u W jj 1 .1 L _ o ’w * '.1 Cjljjjj^. - f Ij^^y 'I bbbjlb! 1 be. lx 4jj.>>» .1 b^Lk j ^ ^ ln*.i 

.( lb L>kii t Axbki^n L^uii) L^Lxii u>uj 

^_xl*bl *' '-1 JL ^jxjJauJ IbblbLLlj bblbil ^joj jjoxail bu-oLuJ Ijjb 4_b 'jliijl CjljjJbl abA .. \x 1") 

: 4_LLl! ajjujLJSM bjljxll 

L>Lk *-x bblbli 4 _jjAx 1]! LLLabl Jalbjjl 4 l\^~. oV Jlilbll Jj^s'bc. *x Lc-Lx l^xLxj 4 JJ. >>• ',' ^AjJ 

. ^JalbjjVl Lbjbja. 4 ll -i“ . .'1 ^ 4j»jj}->11 <b_ilbll 


0.25 

.BOR 4_ae.^j]l 4_p\ *tf » \\ JbajJj 1 jjua bx LSjjlj ^' - --»" ■ -'^'1 bb^xll ^Jc- LB L^/Lkll s_ jjjljj _ 

: ^ . o s\\ aw *\\ _lc. LT LLlkbl . ajjLij . 

bb-^xil Jc. TC R Ajc. Jl A-jjLuiaII lJ)Li£juxx J-buL J jbJ laji LT4 L^Lkl! ^_aJL _ 

.OPA ^jx HLA2 bbLuJ. Jc. ^baj^JLxi! ^bjJailuixil 


0.75 

AhJ Jc. TC R AjfrJl Ajjljuakil l^j^LiaLxx i Jjbjx liji LT 8 L>Lk]1 _ 

lbfi> <A\'^ Jj IS i CPA Jj J^x HLA2 CjLjJ. Jc. JajjJLxl! ^bkbalLxxil 

^bjJaJUxxil C-ilbb.T^xll 2^^" >< _Jj-jl Ajlk^axll L^Lkll ^x ^kilxjll jjj 3jjuj*Lix 4^jjiaj ^jb^xll 

. H LA 1 bbLuj^. 

Isjjlj lb& IgjLx jj^Uxll ^IxblL 4_iU-axll L^Lkil ^2c. LTC L^Lkil ^_ ajAjj _ 

. l^jbjxi 


0.5 

^1X , ., ; 4_lojLoj^I bjl^xJl . ^_i£lLI ^_a!*J| ^*U j_lAZl!I 


3.25 

1 

{ili: 08) : 13 

:J Ji\ c>i 

; V ■ Lj^4, jJJ 1 <j'.k 1 J_jij jJf K^iyd -h (1 

■ ■ .^-l ■?■ ■ * % ‘I^j- 1 1 jr '-k-llll ^ LB '-l^^ll ^ J kjJi'j 1 1 L^UkJJ jAj 


075 

frljjji) i^jM 1 ■J_i^LiZt i *x 4 j^T^Li^iJ.rfJ 4.\Akj^ -n_rabJ BCR. ^ <JuLic- 

ifc j *1 ^ BCR 'i£ji LB Ji£ji - '■ '*•! hZJb^jpti j -_ 1 '- '^~ -*‘i J *■ •■ ->■ *'.i 

- hlJijrt ‘-■ >l l ■ 4^j _ >_j 

* Li i 1 jj 'i i fl'il Jbi_^4 "t* 'j|2i'aM LB2 L^LajI Z \ W" n*|l ju LB2 Jjj 


0.75 

. ^j jAji' ^_LlJiI ■■* ■ K i .r..- J . K_iS"ja!i 'i^i^iL*fi ^21 iaa h-'Uc-jtil 1 ' BCR ■*• ‘‘■i .E'i.-x... 

x_^4 V4 Lj^jj ’’i' BCR 4 ^c.jj %i^_iS a i ■* LB3 } LB 1 J£ *•*■"■ : 


0.25 

■ ^LlVi': V jfj WJpJU 'fj ■-—L'l-fc-^l Z bu&jl 

^le- ^' j a ~- j 1 *-u ii~i i ■ *il j-L i T ilnfijl SjLJiI jl Lu ; sjLJ ^ - Jr 


0.25 

■ ( 1L2 ) hj 1 ^ VLx jj 5 Ji jJt JjL 1 ^ 'inijuil LB 2 

LT4 “ u^jkiiJ 


0.25 

.(j) LBm 'u^Lkj (j) Lxj^ L^k Jj ^Ullj J* LB2 J 

0.75 

0.25X3 

(2 

jljj) jl 3-lfl " 1 

.LB L^Liji J*> jhL^-C ^Lu.ihi ^ -2 



- Jyis j-i i5~i. bje. -3 Lj 

^ ^ J > Jl JJb 
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15 


1.5 


2.5 


-< s r a -u> 

4^ ^j^v^jLjgll ^jl 2 ^JLujJil ^jx I x\ jjjVLcil (Jj\Vi\l ^jjJJ 


^Luo^jplj 1 ^L 4 Aaa ^xj LB L^Lkil ( jx ^V 4j! V] $LT L^Lk^l jjUjj Jj\£j 

.LB L^L^I jjLoJJ jj\£j ^ ^ <^x ^g-jljLj jA J t^jSull 

L .A . ^t^\l a m\| SjjAxll ^ I ^ S^lxll 4 _jx£ jjl c_) <J£juo 11 ^jjjj 4_g_^. L>^ 


.^jiuiil ^aAjujJ Aic. Sj^JJxll 4 jx*s\l ^LcJ A*jj 


. S It^**!* «i*i 3 J 1 L;,~, w ^Jib 4xxj 

Jaijjx | j-->* > ' Ajc. BjliAaxll ^I.knVI Jj< i~~ ^Ac. ^JuxILail < >> n>*i ^jl A_ujj <LijaAjI 

4_u2ajiJ ^jJb 2wLB ^_lc- Cj>Li21uax J£aa1 ^A*_j 


0.5 


cAu\ 

^kjl 0^21 

£-^xAa jx]^ ^J3 4 \~*W 4_jc.^j^ 4_ac. Ijx^ 4 -j) •n~’i..i V ^^ Sj j^a^j A_ixJb\ ^Jaxjj 

. AjJa^ a]^x ^}jx . ' s u , <JUai], <_5^J 1-iuVn^ ,^ij AjAal\ Al^x ^_lc. 

4x3 4 _jc. \ix^\ I^js-U^ v > u ^\ )o» \\ ^x3 LB 4xjlftxl^ \_L>Lk^ ^J^juoju 

. Ax^\\ Al^A^x BCR AajLuoC. Cj> 1 tiTu^x 

4_ijUxlll ^jx <xl cxLkxjl ^ic. LB 4 _sjUxA^ l£>Lk]l c_i^*3 — 

. ^xl^ axI^YiVI 4x] J AjAxaujxJ Ax^ A W x *_x lx jax 4_1xI£xx 4xjIjuic. Cj'yLiiluiX <-*l\x*i LB 
- 4jYj xjC AxUlAac ^jc. 4xc.lxx]l Ss.U£Al Axlj LB Ix^Li^l jjIxj J ^jjI^j 4x3l^x ^aj — 

.(Th) SAc-Luixi^ LT4 <JjUxill -jx il. a‘n^-> ^4^ Cj 

Cj^I iflltrtx.W 4_lxl2»J^ CjLjjIaxIII ^ 4Jajuiixi^ CjLjUxli^ ^Jc- ^ 

, AjJaLLxxll ^x ^pLoi]^ Axj 1^_j 4 >^>U ll AajIjoJlI^ 

^ 1 ] Sja^S/^ fiAA ^jlxdj ^_uj CjlxLxaj\ <iajuuxl^ 4 4 ajIax1]^ Ll)L^ 2 ^ ^ 5 -^ — 

.s^^j Cj^j LB m Lu/Lkj ^4 xx^>Lj sjlLix 1_j>Ia. 

^Ic. ^'SW AjAo]^ Al^x *_x 1ac.^j 3jLAax IxUa^. 1 Axx^>Lii^ ^~‘~' ~ 

* 

AAax]^ Ia A*_j ( >Inl i AiAa]^ Ai^x ^jlAx JUaj] ^c. Lix^ AAjtxi^ Jj _ 

.4 xx M S^AUa CP" ^c-ljxil 

i 4_u-jLoj^M Jjl- Jjj^ ^-aJlJ jtuJtlJ 
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.(I) ALSjii u*l* j* 

: jUill WJI * 1 
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.(2) iijjjfl 6- * s£ ‘ 4£ » iC 
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.(2) iVjS (> ‘ s£ * *Z ‘ 3E 
v wHiJt tuVUJi j> AJU Ji Jl^t i u * 

1 -^4! Jt 

_J : <4 jjlsei — 2 

uil Sj- 1 I Ii lt l J*1j (ji ^ jCi j ,£i —. 

s£ * 4E : 604aJl yi 44 
Jiij o' 3 ^* j 2 ^ * i^ - 
5£ 1 C :us>+^ 44 

c>* 4/ i o ^4 > i« j ~ i T i jinij lj4 * 
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-II 

^L«ll *4 (4*4^ ts ylt £«SJ — i 

► 2 ^ i “ t/i 44^ t ft ** Ji 

. ouuJi Ajit £*is (^ysj je j 

UJfuafcj! J*u uLS £ j«il Jiw Lu *JjuU „ u 
■ Aj*«JI JJLujJl j?UJl ^ JIjfctU 
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Aj) ^ till j^jLj ij-ifr 4_ijj^H 1-fr? ^V 1 -^ OLd^k^ klaiji 1j_i--mJ l j£! ja) 1 iJiiu 

* AjIUI Cj jjjl ^1 JhJI fiJii ,_£j* * ■> * 

-I 

^j^iSl <-OLJ1 (I) «_JbSj!t ^ 11 1 11 JkLJ C^U-J _ 

J^-_^ lUj dkiE CjUj u rt r. iU_LJ <JuIajUj 

: 4 ^LLilS QjiW ^J^vw Lf J& 

, 1^“** U J^ 1 ^ : 3 £; 0^i-=rtJl * 

. £*W : 2 £ 0j > ' fit1 1 * 

„ fllijU (JSLiSl ^]JJi rti ti : 3 ^ * 

oUj^ 

J j^gtsd fJ ^-Lia 3 £ JJii-aiji ^tlaC 

i 4j_j y * « u^ Jl*s 4jiiu k:l«k -‘‘i* i 1,1 ^ l_s u (JSdJ l ^ 

u-^ jj kM ^iLjfl.1 jj ,3^-i.i 5 1f ^ v 1 ,P <JS-Ul * 
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Jj t£ UJ^“^ ^ Jki J4^ j 4^ lP* * 
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(Hi3 07) :yJULai^ 

■ ^L_yu* JlsjjV l tiii 4 j 1I j j h j h l H ^lidL» jjt 4§ t * * .+** li aILu^II j ** 1 ->1 

t jIL oUpjjJt jj^j 
<_jjUsj] 1 CajajJ “I 

'O' 1 ^j ^IST| J 4 _luj : 1 <j^uB 

J \^J)l\ (jA G| 

,C ^IimaSI (_£ ^UmA ^ 
#C JLAaR ^ jinirt 

.(Nj) Jib jJjiS (j* G 3 ^*Sil Ciiia. :4<bjaall 

Ifcji jJ <4 *3 *2 ljjIajII jjlji G1 < G 2 < G3 ji l*it 
.(l) y^jlt (^a ill** (3^ ilfr tl^r) J jkVI i jfil -Jad jj J. «rt J 3 jjjj*j11 ^jIjI^ 




■ ypJjS (JjG*u 1N JtjSjij ojiuU ( J li i *it li j_g j£ *m ^jic '*,’y N -dLyjl jjliuji ji — 2 

.^yljS (JjA^Vl Jjub /<1 £a iJA jic. bLijel -3 

r a jul /j* bL* ”4 
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—a ^j-1—c- —*il ^jjjaSiyi SijaLs iJJ J -* a (2) 4aujll JiLaj — II 



'\' jjAM 


(2)*tfj» 


4 —J AjJSu 4juj! Caajj ^j i,(2 i^LAoJI 

Jbuj J 4 <^11 Sjjlsu S^Lja-4 ^lutfd ^jia. AaoxS 

Jaa.j_la (4ij3j jj ujli AjjUi6 OUSjaj bjlidjl 

<Sa!jx ^jutfaliC. <^£jijua»a ^\cl jjifljll J 

.(2) AiAjJi t> 

4—^ J* ) Oi ^01 a-il* /j92k .iic. — 

O* C (J jj XO A ^jic. ^QiljS <JjJ0u£U <Jfrl jail 4jjjll a£Loa 

J t ^ 

.(2) ysjii (J* <j&Lal (Jiuij l$_j| <jl}j 

( 2 ^) jl j?*Vt C5^ Jd^ 1 ^ (1) ^pjll O* 3<4jafc3]i ^ - 

- 4 ^ <Ac- cJU^aa^fl JjiSfcjaaB <Jj> um 

4<Ui U4jSl i l ( | W , j.tln i (2) Ai^^l ~*1 

V AltaJ *2& (2jr) jt^aJi <jJix*A Iguic (Jjwa3fc-4$ ^wtnJI jOwiiS <iL£<«iu£ “2 

• c ^ L u uxk B JL m a £)$j£ Jjjtj <sy^ia gJJUjuat ’“~3 

Li&Aa clLjuuilt (JjfruiA ^ic Ajjn*»r \\ AILuj jl) JL£ul Aji\ A.W ^-Kl a , jIx^q (Jl J v ^ (3f^ ^ A - A ****111 

■t^jlaj ^ - K)k»-v> {*»Ji ^4*] 


( ixii 06 ) • v* 1 »*C W 

aJ ^ — * —* *S’i Ai jm J*J J*j 

: a^JcJ <J 

. jU**U JX*J J>a ^l C JU j K* ^ Na* ^ JS t3J i ( *) ^ “• 

. ( 1) U£jft*4L~>eftJ Jk-1^ 

? Jul«) jy*SJ Lk^i niU Ijl— — »T* >/ 



: ^ U <d^l Jm) j>*i! * »'*J Jj! >^ »*^* j*j*^ ” 2 

-70 mV >XiB ^XmJ j>xaI1 j>-SJ >* - 

. «U«J (♦ 70 mV) Jiu j>*S ( ^ ) >•> ~ 

. ■»;■•*■* J&L ^ 4»Vil *U J.+J ( 2 ) l j* ( ' ) >-W—*^ “ 

TJ-J ^j) >►-££ J#a—I j* ^li ^ >iU • / 
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•( v * ^j# jjW 

? 4^UuJ %tlifuy IjLft *y 7 

Jkb Uj^i^p **** jjIjSfc* ^jL Jklj K*^>i Jau-U w^lj **A-J ^ oj^&i -4 

• ( 2 ) v j» (j ) JjmI Jc J>-»kJ ^ • I^jUi JU) j)iJ 

* dii«j vLiyi <4jLuJ u (g 11) j^ij>.«ii) jjUJ jfkJ j» • 

• AjW 4ii-S ' ^ *-4k^ <^Lw» yu. <JjUmVL J ^4— Lm “5 

T j^ljilj K j Na j*ip* p * ”1 r 

? J**) j>*il kp#i\ jA ym) ^A L ^ 

•*^+j Na —J JjfiJ -jc. vt jL»*J » - * i > /U-H 
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(^iiLi 06.5 ) l^LLI 'mj yofl 

4 >l£ JJ4 RJ <£U-o*Jl CjUIiaB c .iu^u 

Aic ^a.u laa Jju J^aSB 

.djUiiuuij ^j^oS -iJjJ 

<]Lljl A< 4 ^j 5 AjJl J CJ jjUA .Ij.lTk lij 

^3*111 Aj&uIaB <Jj 3 4 nmmB 

:^L U £ 

JaUIuB Jaa^yO fj — 1 “I 

cJLijiH ^uJ j j V 

J»J3—*1 34 <i£ti ®j © ^ ii.4 a!* 

*• J—£ ^iljj 4<iti^4 Aiujau 

.<!l^ J£ v* 1 u 1 aI 1 <XU 
4 . j.ijj-vVil iaJ^l— 11 J ^ 11 jaull Uk^jfl “ 

.( 1 ) jitkillj 

. ^ jOc* J—A^aSI £Ljtuj! jLv -i 

43 jy*jB JJ JyaikJ IaJ JALU-J IjLft ~CJ 
?^L- 1 a !1 3 jA—a A Uyftl H 

Aj jjlmJj A^ajJxxj sill* jx* j aJouJ y joJ ~A 


3jO**4 Jc. 41 > »*a B CalJ0*j]lJ A jU d iaj l JjL*jl JjJbu ADuJI ^-ujaJl 

.(1) <L^B ^ <lujl *EC# v^VUB j Vu 


^—3 dJ—4 ja£ J3lJ —j <JV^J ^^SjjouJI JjjuJ! ^JjaII 4ja£ ( 2 ) aIjjjJI 3 * lr I " JSjutll Juj ~2 

^ ^ (C9. ) —ll^ii ^ 1 ^-Labl-lli j^jUl ^jjIsli (2) <_ja \-j" JLSJl (Joajj . ^£juua QjUyiaJl 

. ^ 5L.lJk.llyQ JjS (jj U^uul 



? ^ 2 ) AjSUjjJI jx 1 1 13 ^ ^Iiil 4 _x^lx_-oil Lq — 1 

.(2) ASjj^II (ja " 1 " L&2J1 l^-Vin ^all ^J±1 oJ yz> jaII a£) 1*J1 jt^Jaj ~i_l 

^ 2"^" ^ 

C3. A- : a ^ j (JaaJI lIsIjj! jj Aa^laJl 3003 Aajj^II ^3-0 "lj" ! nar^niA — ^ 

.^£jjuja 3 ^j^UAajtll ^jOjuoa 

V OAA gCATliUJJ l3Lo ~J 

. ^\ jmiaII ^jJojua J-C- 11 aILuj^II Aa^jj AjJ! ^..aIct ^^aiJ AjjjaII ^Jj^IjlaJL) \ n»n^ — II 
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(Llii 04) 


• i 11 il ■ i i /i l 

< 2 jl> y± 



JjJjIj diaJS l^J ijajMjL j ^all c^UallMiV^ CjI j£*J <-lllj ^)-y joii 

JIcj ^Al 1 !j (1 ) -uJi jJl ^-i Jlx^i 1 ! <__ul jli' JolAlil I 

; A J jl-v (JlsU^ ju^ojkj! ^wc - 4 _u'v$J: dAc. (JolljaL: ^jlAi f* 

• 

j>»uj 4 (l^) UJ‘ >;>i> ^ (jCj) ^^'Ar 1^»>1 />)^i 
-Ulx^c 1$ jlc* »cjllij' j |]^| Jaliiil ^_3 v-j'JaiLwiV^ 

.( 2 ) c> (^ ii) 4^1 ^ 

: 2 < 4 >h “ 

4 (2^) u^ Cy* (2^) ^3 *a* I 4<*>.w > 

J >n>*ii j 4(3^) J (2^) ^3 v-jUaH^'M CjIjjAj (jy »*i \j 

.(2) a1u^5i (a 4^) ^3 «*n*.* 



flAlxJ J ?4il*3 <h\±u±i (>*Jj) J (l s — J ) *>'^4 nuM JA ~ 1 

•24j^)a4}i ^3 (3^) Ait <^jlIna^uuV) j2i3 ~2 

^-i ( 2 ^) 3 (l *"""*) J i. i ^ i> v^Aa,] AAc- (.j>) ^JoJ-ij! ^ ^Jc. -Uic- j ^-ockJl jJtalLcj' Jjv mlIV U ~3 

.<i5Sj ftllS^il 

f ( 2 ^) J (l^ 3 ) ^3 li') dAA ^3 ( 5 ^) Ale. Ja^muS) ^jl£ -4 


i(j Jj) (GABA) &j£#yJ\ LlS ( t £) ^,u^ l <^-3 JizJi “II 

a«j » U1 a «V ^3 

.(2) **4P sJ* (^j ^JjLc-a (j j£j 1$ j\g* j^-v ^ 4 ^j-Vi^ 

. (iili f ij oaLaI) j^jIj JiAij ^a3 "] 

^Su aAl* g^ljlil ^5 y .*±A j^)iu Ju^Sf ^ LaAc-) J^xixj (GABA) uj^ ^2 

.((2^) 
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(Jbl&i 7,5 ) >4lll 


oJC> ^ j-iwft v*;.Vfr* AojjJ iiftl) US.la*j 4 aiaJ\ jjjju 

,J4 sLD^,iIi»«4 JaJLjj /^SjuaII s J1c) ^JLJoaJ! ^3 i!.>.i^j LJL* i^ulLLc. 

.^jJwA-S <jjlMOC CjUIu jjju /;Vi Ja*j ALl* l| ll^Ta i ujUj^ajuI 
j^» <juaB ^y^iM yc. 5^ul_p] LilwUVi (il) 4 jLj ji l JIaj -I 

<J>4 J£ 4UJj2 L-i jV^ JuJcu-L> fJ ( (S) VUi l^fJJ ilUaJ ,^£ yl} 

ftLlfcJl ^ [ 3 ^J 1 ^] j^ ju^aB 
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■ u*- 0 * :£• 
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J** ^> 4 $ J|>*j 1*4 ^yj kUmAi ) 


</**** ***?£&* v:<u *> 



&l yk J£- y u>/lhiu 


(1)^J» 

^A».L 4 p *jj* ^j,jTiLift>B j^lc. .& 4 II a*i' £i^jS --^ -1 

?^fuL«u liL» 4^ tu| 1 <JUJjB Jfc <LaaB c£k \y «4> B Ja, -2 

f 2^ jii U-3 

jyxUu&B ^.uu^rtJiB ^JlIjuJ) Jj4 J£ J^C- 4^fl (C 4CtJ *0 w*Uirm4J 4itL»^liL4 ^>4 IS&UaiJ • 4 

. JjaiLjfllJl JjaLja*Jl JaC. jl 4* ^1 3 f J If ^ 

V s ^ v ' > M 5 :^ ^ J^I ^ . u 

4 .o.U><> 4 u t u^C> 4Jl*4j 

^LL y-a. ^jjV ^u, (2) ^ Jc ^hsj ^ji J, 

»J>^ ciji— Je-j ^ «LliJt Jft >1 JJ CjUI. >1 ^ULI aAm ujI > i ^-’l^-JLAJLI l^_ll^ 




















































| Jatiu 6) Jjj >a xI 

^waj JLylj jLiuuJ ^3 J^iL tCjU^gu .11 >*L<j 

. a il ^ikwli j JL-NI 

. JUi \jijj ji] ^jU «nJu 11 j^xll 4 j 1 aU Jj>««T) ^Ic. AaIxj cjjUj <L*L* “I 

*ju^ajJl 1 ^uio y L&jjj -Ljj-ill (') 1 Juj 



k*& 

if^C- ^^1*. ^ 

1 

?y£y* aAj- J*- 4y*i -^j 1 ' 

%50 j£j*Na T 

Wl 

j^jj^ 1 ^>) ^ jjkn jjk- £j* 

Na + ^k: (pronase) 

e 

T H A»^» Jc. ^jli. £ jU. 

rUiji (jj-3 ^ (Tetra Ethyl Ammonium) 
K." jpciyk 

J 

(i) i iif.fi 



.(j^Jul ji jjxill SjjLII <lbkj -DC, W\aH ^C.1 “1 

? 1 4Jjjj]I ( J ( JT t U ) ilAaiTk'ujl v*lljlVi jx jSxj CjLojLudl U -2 

.vilLl^] jlc .bua [ 1 EA o^ba + ] JIajukIj AjIc. £3joj -3 





































































Aj£dAu> * ju ill dA^Jjlj AxJ Ij^lk (l) 2 ~II 

^j^-u-aaJi Jc. 4 | dlL^uj (OB‘A) A_lu*oxJ! dilil^iSl ^jAc. jl o JjJLM djl$_njj djjAzJ .(OB^A) 

AHjIj (C‘B*A) Ajhurntll djljl^iU djl^jdjll odi ].(v-j) 2 Aip^ll A^jJay* JjtHlij dll jin* a I I 

,[ (jjHjS ^Ada W^J A^JjJall djU^L^a*]! 4 A mill dll.1*.] A. lvJ .jc, ^ $ xJI jAxj . (S) -J 



.(l- 1 ^ 2 Aiijll A n iaII CS^k j-uoS 1 

^jJc. (C^B^A) djljjJU-<a*Jl gViuJ — 2 

L^ljl Xa\\ ^ j\juJ (jJj^ (J/^*«Sfi A*_i dj\$ mill ^oij ojlc-lj l$ Ac* £-2jJJ ^^ill dL>\ j> **li ! 1 ^jl III 

(GABA JIj <3a*j 2 iilid-allj ^jaljS (Jji*daS/lj 3 j 1 (jlSjxi-olIJ .(3 *2 *1) 


(Llij 06 5) L >»>dil 

.Adjjl diljljj lAjjt idjj AdUlt dilluj^j J^dj dili jlilj 

w. u^jj ^.^uJ liifd 4 ^WIC. » kill w \ JpL j S jt AJ d' AmjiVl dAJVl jl$A»V • I 

jac. K j Na -jljdJ AmldiJl Aj- 1 jlJ 1 ■Ij.’lTkJj JUuU A»»H Jjljj JjjaSLII )Aa jju ^yiUs w wo w_muA 
Adldc» AxAaS ^At AaIIx* di^Ll^d ^ A j ^ *w* i(l . 1 j 4.a Adi V 5 

^ aLa* \$ Ac. jjUill 4dil^iiH »2A yc. Aik^j A-a>jlaJl di^ljull ^>*UL * (Patch-damp) A/rtiii 5J }'yuk 
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i ^Aj.l<aj AjUij Ajjxa-A **y- 1 ) AiLpjll j-a 1 |3)> >»n\l JLoj liLa — 1 

:(l . 1 ) AJLijjll diljln* a ) 1 na'i*^ jUlujI (c_j . 1 J Aiij^H 3*2*1 <—s^)>**Till tjU* ^UlVi ^.23 ~ 2 

. 1 (Jjauuull clil jIaj - 

•(t)3 (l>“) u£^' " 

j jl in-ic. .^Jc. j^a aJLuJjuj ^_£^2kJ .^iLujLall Jlxj ^3 lAjl iifnlj A.iu^ut H aILuj^II Uxia Ajuj.il - II 

A Igl.lc- (JjLsl^LoII ^Ljtilllj JaxJjuug 4 2^1 3 l£ o^ W^*J ( 3 ^) 

.(2) Aiujll ^ 


l£ Cx#*^ 





^jj ja!!I i_u&jl$l 


2^ gj 

1^ ^ A-rn^l 

Ot ^ Jj> -nil 
-70mv- \^y - 

O, (_yi 

-70mv - f\ _ 

O, ^ Oj^SI 

-70mv - - 

O3 ^ 

-70mv -/"N - 

0 4 Jj>..i-iti 

" 7 nmw 

0 4 

— 70 mv 




(- i - 2) 


(.v-2)tt£j)i 


V")^ j 1^2 jjj H ?* Hindi IjLo .^- >— _J - 2) Ai_Ujll v-Hj^\ J^ 1 1 

* 2 ^ J 1 ^ A.l^llll j 5 j O 4 jlg-^Jl ^jflsuiA ^ 5 -^ l^-;j-lc- jjll^jaull jL& — 2 

^^ic. J^jliLc ^nl IjlLq jjfl JJljc. O 4 jig y\\ .^Ic. Ig jlc. JA viill ^A La “*3 

. lII.i.iL^. 1 jic. L$J) u*:<a 

jjj ^ 31 In j ^Jaola^J ^ju^j * 1 n*wati ^Sj)‘ ] * >; ^ ^ innall ^LaII ^A I <jl Laic. l^l - HI 

. Jt*_all Aj ml) j/jj jju^« II ^lj A i iw^al) A-lLu^l Jlaujl ^y> jfLoj ^^Ull A j in $ >Jl j Ajj frjV) n—sLiJVI 


^07): 10 




!■ n *> ‘1 * >j"l‘l A ql'i^ IT j|1^i l i lZjIjjj ji^jil 1 ! ■■ 1* l fi 

! jJljjl A_^jjijl ^ ia ■ j «plJ i i ^i > t _^a LZj’jjLjjJiit-i ji^j $ 

|(j j ■■■^ - 7i L 1 ! Jj^J-ia AjLIJ jj I jj {^) ^ 4 ^ •■ n_L<yi ^jljj I L Jr* t ( I jl ■ “ *1 “I 


AjJ^hj jp] 2 ^ j'ft >11 AJbw^a A^J& jij , . . -*^ P i1 L4 ^^rj) 1 aJUmI^j AjJ^ [ j ^ . ,g*^j . l l 
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.(c_j) 6^ ka\\\ *Lui ^\~ 1 

. 4_3>t*J jlHIjujIj (s- 3 ) ly) *a\\\ Jla. |u 

^g^ £juia jaII AAc l_jLui^. p Jlii 4_mj jjlj (. > <^uij (2 

.2 4Jbj(jjA^> ^ 5 -^ 4 lux Ig jlc jcjlAill ;4 ah^x 4 Jlgj! 


4_A\j ^^AiaIIj 


2 4jftj^J| 

5 

4.5 

4 

3.5 

3 

2.5 

2 

1.5 

1 

0.5 

0 


0 

0 

0 

0 

0 

2 

5 

25 

40 

5 

0 

jaxill CjI ^i3 
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4 i l L»Vi..A cLiftJl ^ j fi.^i a J^fai ( PPS! ) ,lf.A* JJtJ ij>*^ CJ^ L J Ufl H !.„ Vl 

■ 3 a 3 l.i Jjj ^-'■-' ^ ji ^;• ■*' •■ L - *■ J^Lufj j jj^ ; ■-■ - w Ll 5 ■ *;^ .Jlaiii ^ ';'-'-^ ■ 4 ■»■" — 

3^ ^ ^ ' ■ -~ l * 1'1 J j* 3^ - J,l j *1 ■* "u *i - *1 ^ -■■- ■■•■■ il Qj^llll A *''■*■■ X?- «■ *^I d~ ■*1*1 ' ^ ^ i^~i- -*j *1 


035 


Jj ^ ■»■ ■-> J ftJjljU 4 ;; ■ jUilji n;"-; (2^) — 3 

.2 (3^) 3^31 
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L SUM 4 Ma 


: jjAiajSJI J-»c. “4 

: 1( » ^ - 

OC* ^ <IaA«wS 1 AlWixft ^.jl-In^LuiVI J ^ J <A (J ^AD 

A l*fc t*> ^ I > ^ - ' 4 ^ *4 »- [ »a' 4 bjjAjA s ,^ » £ 1 .■•! \ 1 ^ \/T. < 1 - v4 ^ .. ' >\ »fl ^ - .a ^ \f~- 

^>■1? t s-AlajLUibV^ «3 JJ ^AjiS i»L»B mXJ A ^i] <ia. jaB > y}A **-aS J yb icbAjSib 

^UiTli; 2^ jJ ^-oxil ^ic. ^JaC. jJ>aS SLuU.* ?tAduJ ( PPSE ) ^C--^ <AAa ^LuLa .IXJ jj *a£ 4Jc. 

^ ^UVa IaJL-AxJ^ J.^;\ 

13 ^ .yun ^ ~ 

s"pb Itlija ^j—ac- aJja JrJr^'- A-LA-axJ 1 } - b^^byi w 1 j j ^ w ' $->a3 # 

t C LlAiSllj ^a !1 j l l k # ll ^ A ^ I ti i\ ^* bjjuUA ^^ 1 wiaI I ^ 1 £ 1 ».i» \ l ^\fL A . -x- l. ** i^». iti.tiA ^ If- 

^ jyS y lLr^y i liJjij ^A A/bbJ *u <JiJ Jj iJLJ j^lSli ^ 

.AuaJj ja 2ALiaxil ^ 3^ fj ^axJi ^^Ic. JajJJ J <a£ dLuu £iaj ( PPSI ) 

: 2 Aj&jjpl ^cjbj ^1 * “11 

Jjj c- iixj3lu LgJ bial ^xJl dAj jj u^ixll 3^ S4 c S3 < SI bjP*A^ c_rtg n nti ^)a cJS — 

jJuaixI] ^lajujVl ^ j)-v ^t_JJJ V C a\\ ^JJ)} «■ "">* ^ t_5^ c ' ^PPSE^ l 4 laSj.^ ^ 

. ^j^aS oLk^j ^Jjic- ^xlij htu .^ar j\l ^jj)aS \1 4jljuj . a\I 

( PPSI) juiaH Jixj »Loiix]l c_j\ ^ * J c ^ i unnj 2 (jj) S2 — 

. (JaC- /j ^aS 

C'tjuliti (^C' c . ^ 1 ^ ^jj^aaJl ^ja 1_i5La SI ^Lj^tSHA]! ^jUtjJAll (jlgjjntt — 

^gjj^pajk iJ^I ^ ^ JkJlA A j (JaO> ^_J_^aS aLulAJ dla>AjUJ Ap*j! cl ) -0 AjLjLklJ ^S-lulAil 

Ut-A^fc ^j^JjL-sa*Jl (^JA 4-i]| ojp p) L—iljj)AS\l ^ A^S J ^ta a\ 1 ^JJ) u^iy \li . a\I jjU^ia \\ 

. 1;.a j 

^Jt_3 ^LuaiJi i _ A^*»o**<i^ (3^5^3 J^JL-saaJ^ (_ja (_jSa - 1 =^Vj (jl (S3+S1) ^jJ^JJJLaII ^ ja_^a — 

j)^ a\I (J^la c?^' aAAJJ (JaC^ ^j^aS ol iAAJ C** W a*h ( AaaxJI ^ja AjtjAJ ^SjuaaI^ 

^jpj) n^»cv £ja Apj daljj)A.S\l ^a^j ^»ta a\I ^jj) W 

. \A JL^oS 1 » AA 

aJlppl dib^ASl^ ^al^j ^j^AxAiaeJl ^li ^L=fc.V_5 <j (_P 4‘\>^ ^ S3+S2+S1) C1 jL^_iiia]I ^pj — 

. (Ja^ (_j 3 aS Jil A m \l (__ja Jal Lj^aS \ a dilac^) . \ \ * a^ A qVi^ a db j)) > ^c- ^ja Apj 

dalj^ASil ^&2kj a\ 1 ^jj) n^-iy \l ^ta b, W a\I (S4+S3+S2+S1) ^**4 ^ \\ n\l ^pj — 

^j^aS Ji]j (_ja Lj^aS 1-^jijL^aaA dllac^l ♦ Ljjl k^-i^i L*a_=». A allaA L—ab j) \ k ^ya -^jjil 

. (JaC. 

bt-iAa. j boj Clab qaS.]^ i^Jla^a ^-aa^aj >_lilj; j Ap) dabopXAll ^ ^cJbtj '^LaLlujV^ 

♦ a.-^a 1I 4jLAax ^5^ a\\ (jj) U.oy\1 ^ (_Ja*J^ (_j^aS (Jja-jb C—flaplj ^ bjb-iaa 1 yjAp*1 p 1 Jia a^ 
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mv 


&iyu ±j\yL+j & 

Ak/|J-» VJ* 
JpUul 5* ^AjSilll 

Ka*C.».»2D 



:u^ ; .ny ^3- 


> ;>aJUl 


(Jalli 6) /yaLlil 
(I) ^ f*4J S jlfc| - 1- I 

Ci\j21\ <-Vj JJ& Ji#b 


:(^)l_<JLujJj (ji^i M )CjU1»^» i 14*J <’»» t'j^M *«Sfl CiUtk^n -2 

^ J~ai\ Jjt^ jjSjJ (j^uaJu l*iie. mV 30 -J <>»»*" OJ*& : m ti*k3 - 

.% 50 t*l) -^j 5 ' 

f ^u»ll ^ULi 3^ i^Alaiu-vi Jijj 

,3oki^jiSU 4jaJJ 

Sj jC. J^ljj Na^ ^^ (J^ju/ (j^J-*) ! -> A^U - 

.Na+JL>^ Ij^L <kujxS) ^^>-q3I OIjjS ^pUJb aLjj> 4 SjjC- 

C-AJaSiuoV^ oJjC- ^pAlu ^1^5 C Ui3y CrEA) SiLail I J ^> > ^^ 1 !! ^il ^ i - 

|^ ^jj^.1 1 J*>1 i ^Jxu^aI! ^j^uU i^jJI ^ULb AJbuj^4 lAIil^VI aJjC' | Aji^ uJl 


!- 

^jll 


rav Pron«4tltA 

* rr !^ LcS r *^ t £j A-JCr j oSaaII A^uuM "- 3 


0.25 


1 — 

;^q1^o t_:ViiSluu\ Jljj - 

0.75 


0 


^.Nr. t^Uiij Na + - i J^> k ^ ^-fcjSb-ait Aa>.UJ 


JjLuSI 

-so 

. f . 

C-JJUMJ Ajiyi £JJ^ J C> 


0.50 


_1 

Ajjlj ^2k i^yo £>Cjljii ^llajl ^Ic- 



: (lj )2 Aajj^I (jj£' -1 -II 

L m AU£iA Jijj U^ia <1^1 (A) Ailfrd' <_$^(S) - ‘1 dr> * ^fl ~ 

.U$fjj ULaj ^jlsic-ULo Lc^jV (PPSE) Ajj*JI OJ^ 
jLil£U JA* <_U& (A) lS (S) uWf^ - :2 “ 

>c ^_Laj ^JjasUJ ^ LicJ ^jLljUla La^jV A_u*Jl ^3jij Ais-u) 

(PPSE) s-jUaSiuil Jijj cj^S (B)^jVlt <jjL^ A-niiil - :3 

AjIUJI uj^ 

\jJfcJ A^lj ^ (B) AA$-^ LSjr^Aj (A) AjV^ ^^(S) " 

^ M, >»a jLSujlAJ (Jjli A.u».'l (3 jsj ASjljua (Jac. (Jj^qS 

.(PPSI) eJ-LSLuj> i^>9 (C)<jWi" c5jlu^ ^^.(5)^1^) "MjjjII - :4 - 

(C) ^J (B) (A) ^g j jx^ b Q ^U. 1 “ 

^£~ ls^^ 1 Ajjxli ASxjuj LyjUailuji (j^ __ 


0.50 


0.25 

2* 


iJ& (C l B 4 A) AaSaAia Jj 5 CiUj.wa«J> jj) JtUHa^I -2 
(B) cJj^ J (A) <^r*^ cJjS - 

JollLq (C) <^Su^4 (JjS ^j^Ax^aail -. 
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: ryuufl — III 



Vj OA* 04-Vl &li (3)J (1) JWS-1 0 A# ifcs-fo oW ^ 

.(ULiluVl JljJ 4 1 J?—3 Vj (4) ^ uid£u.t ‘(2) GABA 


01 


0.25 


: {Ja'jJ 1) 6 5) jWiUll />■ >*Ji 


-( JjU 1 1 | JwJ-W-U 1 ! * 1 * I 


3*0-25 


02.25 


3*0.5 


,3ms = * +30mv = 

r - _ •'■ In,*' ■ .y 1 tulLiLgjfl 5 Jjst t -^jl ■ ■ 1 ✓ 

............. : gJtUll Jjkj > 2 

; J ■> » ■ '■ J '< ;i j Vi 11 jjjJai' jij ■ ( I ) ^ ''> Wi 1 

(] .2 iTlS ijj—=5 aIl* j^.h jjjji jip _ 

■(3 rns ^Ija) JLylsf 43 a» .rj 1 ^ “ 

:TTX S-L. - ^uaji -i*. 

, Jiljll jUiB J=^ V - 

ji aJc j/k Lu _]ji.i ►-i*. ^.jA 3 ■ *y** 0-5 ms j, i^jlj ^jijk j^p 3 >"*j — 


2*0.25 


0.25 


iTEA oA* - lA 1 A : f3) vj ,' , t 

-(2 fils ^Jl>») J^' S-i- (.ji» Ji- 1 - J+> J?—j - 


igUil-Vl - 


ikjpS. 


r- l^jjj'l 4. -k. C \1 


:{| ) Jj% t .rill fi-Lii 4;j■ .n j| lIiLJVI v r 

M il — S -.—iJlS j Ajij^ J^iJLu ---h ■ ■■ j j. <. l bT w *1 1 h 1 1 \ .. 'i .Jjjj " 

.AjirfajjftjL ■'CUcjjJ* Nt( 


,i >, K 1 tr.jJaj -j±: l * >_y' K J ^ - ■■ laid■ ■ j 1 1 i- jA ■ 

,yj>SL 

: (£)j (t>*) u^ 51 ^ 1 £> / 
■^U jilL Nii" iUs ■(^ il ) — 

r *uiJjilL fr'iJS ‘(^) — 
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If 1 

2x0.25 

^ju cLiiJl PPSE ^aj J>*S J>~u (|^) ^5LuL» Ji ajjuj .lie, • 



\ \ AjcSaill v. tia .>» *. Jljj Ji$2a ^ J ^£juL* 



•(O 4 ) jW-^ 1 ^ J>^ J?—Ji 3£ 


-i*-j e-LliJI PPSI 0 Jju >n'i ( 2 ^) Jj 9 4-njj .lie • 

j j-s. ^11 AjjIJjjVI AjtJaal! A & u» L.n Aa 1 >__i\ J-1V1..:' -la|j9| jj)g )~> »>■'j 1 ^v- J ^S 1 ..~*G 

.(0 4 ) jWi> ^b 1 ' 'kt) sH 1 ^' 


0.5 


2x0.25 


2x0.25 


: (2&) J (i£) JJ J - 

•(3^) J^ u^aal! 4ui* :([^) J^u-aaj' J>4 ^ 

.( 3 ^) 2 a 1 1 * *( 2 ^) yj ^ JJ^ ^ 

. : O4 jic- ^iLxyall Jluii - 2 

(PPSE) A_lLo ^Iv'Iao .Ixj ^3-0^ A:>aVi O 4 ^ J.>^j j^ ^ A-ulill jj) * 

^3 AjjxJI ^Lu ^Jj ( A^xSIIIq Aju^j o 2 ,\^.a <aLuu» ^^Jc. j^Vn) 3 ^ J 2 lxj ^LixJ) ^ 

aJL^. ^3 ^jusxx W ^JLu A_Loj t J-oC- Jlljj V ^IIjlIIjj AujIjlIjVI AainfrU 

. (a^J^II 7j^a£) wsUaiLucI 


^ia-i/V) * 1 xj U>^ J-}>^ A^i’.Vi A^kl^ U>^ O 4 ^^-9 A^mll • 

tAjjl-ii^M A-xiaai^ ^jlx-wa JuSjS £^oj 4 3^ J Jlxj cLiail (PPSI) 

.(A-^l^l s^jDnqi’w.il ^Lsk ^3 ti ^JLu J 


0.75 




0.25 

Jj,).„-,» 11) O 4 ^ JxiC. Jy& 1^- l _ 5 it jjjjlalo Jjsj.'Vi jj) 



rJJjLUl - 


0.5 

(PPSE+PPSE) jjg-llo ^ll^li'lA 4x-l ^jojj^jSJ AjjIjIjVI Ajtliall ^gjIi.'A (X lATkl'l 

(Jljj A-UCx A^ijI^IjV' AA.la^Il ^j!Lud-«i -3 ^lUaiL-ul J^jj A-j^-iaJI \^*l\t.^i^k^ 



.Li^p^oll Jj^ u^nxll J-aC. ^ Aorij ^-jU^'lLx’V 1 

01 
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(0.5 ). L ^i, ^liu,) 41 ijUVl: 
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( ilk: 09 ) : 10 j*yl> 



0.5 

*A*ii xo'jj : (\\ ; 

L 1 J ■ _ J, «. |* 1 4 . 1 JL. -1 1 f 1 “ 1 ■ 1 



J 

1 

0,5 

4 ^ j'- ~H- ll Jl'ljllJ j Ijl j,Ui!. ! | ^'t-H-'fc-* ! f\_.^ J^TL-^'Jll 

OJ 1 -■ *- v 4 1 




(^i'jlX«j! » ^tu!J . ij^ji : <jU)fi ^py) :(!) (— 




(0 j* jj£I ji! mV 70“ J *-Jlifri pj 1 ' Jj>.. 

..1 J]0>’ 



0.75 

( mV 70 — ^Laj .jk» jjjJli j . .\Ui',.^\ aijc- JS 

.2.5 Jj 1 ■> - 




( mV 70- jc> ijiUj j l '.i-ki ,.']i jLjjfi, . 

.. 3 J12.5 >- 




(mV 70- uj^ 1 ) Vj.-m EU J| ^^ 

.. 4 JJ 3 j- - 





: (v) 




jlp ^ J^jw^ ^Jfr. +I1 + I 

+.»mi.M»m a.i. A 


2 


075 

J J U-^B r 1 ftO* oh*^ — 










Jjj j -UilJ oJjljjJl i(J^*Ji q*£) ^L*5ll Jj.v./Ji :UiJ^ *£*JI gtfij 



OS 

^ajS ji J4X 1 Juijpjj Ji*jU __wilET^j J* J ta ijUij| . ,' '.-■ i~ . K -j 1 ( Jj£. j i _ i ti.' 1 j !' 1 rsj'lj »— i'l Lii'i ■ Jj/I 


jtpil jlj-ttloll ,jC. £Cjlj C-j\ 1 


1 ~v j"> C. JJt 

£-j>a jIa ^ 


: ‘Lc^jj (! —2 



- 1 jaA^i £1^5 
2 Jb*Ui £ij2 


"•(mS) 

*-j> 4 jia uJjjA^ jX 


1 

0 5 

0-5 

j A^LiJl J-jjI 

tj* ^ jj-* j^ljyl hiljiil 1 - 

■ (i) J^ 11 

- ■’. J h.^'..-. l j ! 1 jc-ji (,L_rJ ^ ■ -v.. --L.I Jjj „4 ^j'l^jI j'ijqJ 1 Jt-a 2 \* %lJ j^ii.'' r '1 lLi< jli_ JjjLi 

‘ (^) Jj*> ■ ^ j" J 



: £*j& i (i 

0.5 

0.25 

. jlj jlj^-ll ~^yQ. A 1 JJ. -. x. t ijuiaj jii Ll J . J-u l~l^x. .1 j^i ^.ll J J*|*U ^ _Lk*j5l - 


0.25 

. jyjjl h j^> *■ J ■ ■•■■ jii -j 4 ^;'•■_] ^ ^ ‘ 2 -"*■■• "* 



































0.5 

05 


(1-H 

A«l-£ y j A kuill klJ* SjU jj xIj' yi+ Sun** i ^£jA-Jl Aju s. kilil jjjlj ^ll‘ tli jUj]I ^ jj - 

.AJ ji»—It j$ 

ji Sd2. ^J aJbj>l! jjl --J*. jjjl-J +'i' \ ; vIji jjyft]l JJC- xlu jj tlibuxjl -b jj * jj^ji*i • 

aJjax-J' JjJjS (JA^V 1 



I ^j’jlS A-uJj Aj& A 11 A_x jjlxJ ^Jxj A-** jjlxi' djU^i j^AjI j 

^Jjkb A^l^x Nd AjA^iLi ANs 22 sjy± m SJu ^lulx.' ^ ^ Aj.iTi.1 Jaj 


,^‘Jail^Vl Jjj 


2.5 


0.5x5 


\ \ Alil^_x A-iiaj ja^Li A \ \^ ^ | \ 1 ^ \ . .< V*'^p ' ll l ** \ \j *'3 ^ t*<qT \ ^ \jt2kjjJlLj A_i^a}^jsl1_i A \ \^ ^ ^^ y \ ^^ l i l ** ‘A ^ e^\m X\ — 

. Li^-Jj-jJ A \ L>\ i A L>jmj^\I ^ dlljjS n ^_J UaSiluiV I oJj JP jJi JJ ^jLk 

,^j v j > ; >A ^ 3t ^ . ftilWl Jjla ' <Jljj — 

. AjfLaJixll (Jjfi A-jjj-k^l Ajl^j}! ^2] Ailn\jallj A Injnjxll 

. Aaj pLii.il ^_9 l^j^l fo. *ix ^_1 p i**nTn i ^iLLlxil J^jill ^_3 ^.jLxj^JiI ^JLxjl Jjx Aj^iu — 

Axj S--J 1 . L>'4*’i* J Jljj diulj j A.<>,^ Axj A j\-y \1 JJJ Jj Na L_J bj l XI s . A_j^aajI bbl^jiil ^Lijl ■■ * *y ^ —• 

. V fljWl ^_3 J*xljj JxC. JJJJ ^lilc 


(^05) : 11 0M>^' 


I jOuhJ ■ ■=^ 1 1 ji^vM j-Jii JpuJ ,J ^a£ ^LwuuL q a ■ ■"■ jjJl ^ CjaJi (I (1 

■l^-'L"- 1 J^'V J 1-L_L~ J^I ^ JJ.* 1 J|. ■-. I iljii _ 
r Aj]n*j^,Li AJuil^! 1 - 

! I«^xi1 Ahj ^.lAjiil ^_ie- PPSJ j PPSE aIAjj> A^l'ijTjj jgjl ^'uJ^fl ^ V 3 

r ^_- i .-.V, 1 3-2 ^itilxjl _ 

j^ .l i ,Fi, -.-m.*!. ! ■ ^ . _■*■ i l /j j --%■ ll * .r. J ^ . ! . j. '.Vi l !l j L A_ij*|l ^ ■-- -—^■ ' I ^ I ■. j.'- I 

^<!..-\ ■ i. g i.. I 1'b| 1 j-it *■ --•*■ I j 1 lk u. ■< A ij. 1 *! j A i'l i*l j J j ?.i 4 ■ i^l^l l l" il .i 4 a^ jul 4 i'J lj b^. I 
jiiiiJ s J^klZki J •*• ^.- -J '^4.4 A^J^l •* .^1 .J~. - *■! 2.^1 tIlA^ Jj j ■—■^ 

. (PPSEJ A-iix i .i i jjxik (Na J 

? ^ U ■ JT’.j I S3 ^lulxjl _ 

^ -i'l> 'I Jjj;' n* *1 Ajj j h^jJu ^ jjA^dl in iVi'l ^ii n* '* */; ■■ ' ■ _ ^ 

__£y LyLuiji 4 j j±&1^ j 4uJJj jjj! 4x±iis!^ ■.** ■! n i 4 j& ji]^ 4u j^J.. 

jjl£jl jJ jhji. -v.1 x'' j3ii,w :t--^-<-i Lu Ajjpijl -~-^l ,31 - iH «~.n~rrt j ■ ^'j - - _ r j-—~Li L. 

.(PPS!) ■•■ ^^■■' L ‘ j zjw .j.£*£ juJi»j (Cl ^ 
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jaJ (2 

^jyu^uk ilj ll ^jJ ^■-'v 1 1* s j-a ■"' aT<— w Jl£u t _ I 

! LftJl 

: j;Ujt. .V. JZlu j yu^jLxS yC* yjuli 4_>.>..-»*■ ’ AjLrfjjl ( 1 

Y *1 j - * h.t *. j rf »- ^ A . ^ 1^1 ^ l \ 4 1 - Irm. ■ 1 A l l I^jy S ^ U 04 _ 

^£0 ^ | 1^ l l j ^ 1 _■ 1 1 5^4iL^I ^ M". A A 

•^USI 

. A-u-ft » *1U4<» ^A wL^’k Ajl - --»■• :l ^j4j S2 « *11»*4^ |2 

MojjLaJ aLmaaII —j ^ J -I ^jl] 0 J -' ^ Aju^w >1 AJu*jJ ^j’JuJ — II 

♦ Ifc/l4 /luM Jj| l.«>« ,’j A^LxJ w ‘ J - --*• S3 « *n«*4jl — 

^ j •* % j* A ‘ <J^ ULt ' 0 Suli AJkkJ llA* ^uIa- Aaj ^jyt£J _ 

. ArfJ^Ud^ aLJua .1 s _^aLl 1 jJ w ,^au Ia 

k Aju-U* l j>>J ^-4jJ ^?>LJ jejCJ 
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(Ltt; 09); JjVl 

-I 

; »* .tl'li /j^jj^kJl i^^jJJl <-jjS_^J l 4 jl • £ • f Uji ATP ^Jl J*‘-' 

: 1 ajjaJu] 

Kt jkJl Jklj* 4*Jjlk 4-»4*al I+Jsj^uj *1 >JaiH AxiUall 4jj*S JfcJ ^ jSjJl 

.(1) ai-Sjn ^ 14 ^j 

(1) ja 1\ ^r STifl Jia* —. 1 

wjuSjj (jATbj l a aS u tu iJLaj 

t ATP-J 

y-i <*>a *»-*! > c*>» 2 

? f&ltt 
: 2 <(j ^i 

> 1 y* k ^ fUl *£ljLyi jJ 

j*-" ‘ 

( 2 ) 4 i / 'J^ ij — 4 (') JS-iJ' 5 «-a>»S 
(v) j£i_2i ^ <£Lm ij>kJi ®j* £j»J 

(_)Jj > 




•( -* J )‘ ( J c) ‘ (c v) ‘ (v i) Jij ju _i 

ft^Lijjjjji 9ui p uiw djL- j^k <^aua»4> ■*•»< - 1ju _ 2 
04*^ J*— J& <*#JSj CiUjSjjJJ tjjL AHjSiLjiJi *u£ j**; »ju Ji*-j» ^ , a^, _ 3 

•ATP —1) 


- ^. 4 . , j tfyj uJj • • 

(>>*» „i ATP _» Jta. Jte . (1) Vj*S» ^ St 6 L,j; Uj (2) Vj*3t gi- ^ ..vy,, _ 4 
, .. „ • (?) ^jU w JiJJi *.(sti 40-20).(sJi20_0)£Ai.jt 

"* " J> ^ we*. AjJi', <**■ ^ ££„ 

4JH ^ t ATP -Jl ^js 
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{ LUl 061 : /u UJI 

,j->i i_aj-ijSjl Ai& ja} 1 (jr 9 j . h ~ i VI CjLkiil i_ij-L ^j-n aKA-*U AjjmsaJI djLfi jjiJl jjJt l ij, -'ll l 

■ AjIUI A*J Jjll lJj Jijl t A ^| jl^ I i I i Ai' l H i 

Ciijjc J ( ,4 C ) AjjJjS COi *-yj jj fj 2*uiJ J { ^ J ^>-iJ OUi ) ibjjK ''itiVij - f 

, ,j 1* ni l Jj * ^ V i ■ i> 1 jJ 1 j!SaJ 1 a iiA JiaLij J^uu fj( Li 30 i L>2 * 1) *'J* J AjI* j Cjljtll Vi #■ j*iali 

1 ^ 4juj!Ij AjLm Ait j'll I »ji i "it _Aj.I 1 jit ^x^libiyi jjj ■ .' f- jjlslk i jj'l jc, £jl4> 



30 = Q*j! 1 


« • 

# 

^2 = sXJ> 

A#si 1 = <>jTi 


( uxj^ 1 j*“ji t>**» : APG 

(**$>«) uLi-ijii Jjyjl: QP 
{ OjaA 11 ) KmJjp -i <1 >jsj <■ JlS ; CjPj 


f £ l J AJji j] I l$jk £l ■ ! I (jlLti I jL» -] 

tili CjLjSj* a s <aIU 30 l> 0“^ ' |J^ ij *rt *mti d j> tH ^ 0^-^ jr^ jLaj&VLj T 2 

. ^2 J ^1 (j^* J® 4j£iii*ll 

t AFC -ft jhW^i Lui yfjll ljL*^ jiil L* -3 

I4 COi ^jj^ s a* o^* j Rudip 21 j APG 21 G - t-£ jt^J ^'jd^ (2) ut“ - II 

.COj -j Jfc*3 1 ' ^uJj ^-Mi 5 p 3 ^ 500 —j o* ji' J * 

. (2) Aijjji! J ie-J! Jit jUStW- 1 
, 500 —j Ja JJii 1 ! j Rudip -1'j APG 21 ju& jWj -1 

. 1000 J} ^2 500—j i>» IjUmII ij5*3l j (2) aajSjI' i ^i i V * Ji <2^ - M 

f Rudip21 j APG 21 jtu is^uJl t>aij Los glnm* liL< - £ 

' .il'Kl ¥ .3. I j*Jl J A^jlidil 0 L1 j jjj'i jjSISj jJ-lill 6-i* till <Ja -2 

, Rudip 2I_J APG 21 AS^laJl J au n * L*]uLijijtji J hL j j j T -HI 


















































126 



( ilii 08) i ZKZ U'x ^ 

^ III" 

:{! )4auj3I tji j! J l*4l Jj. <uJ1 J uLu jl jjV 



*(i) t> (<-j) j (s) ^ kjjju -1 

•ip 

* 10 1 (J* CjliL^JI l_jjS 

Pij ADP (0 ) CO 2 J* s3-i ^ (l) 

»4j j i ^ifp CjtijJi i-JjSJi ^feJJ flj 1 £ M Al\ J j> 1 H^h Vi jli J^Uajl ia*_jJ Ji& V NADP J 


r 4. Mi l ija. i^v jJL-^1 ■» l ^ aJ^A, ji^iSui c_ -ft!i^. 


a^COj 


400 

+ 4 j jjaJt 

96000 

f J - --■ + 5 ^uU&lli + 

43000 

ATP + ^LSi + 4j^u]l 

9700G 

ATP+ NADPH+HT + 4 j^a 




(l)J^b <i^Jl (4) J> Jju -3 

* j 

L 4 1!._! Jh JJ--ki* 1 *U3 JUAJ J^MIJ 

1> Mlifl Juli j - dF ^ C0 2 ijr^-i^ ^ 

■ (2)«Ajli ^ 

? ^JmjA is-itA A*Jufra5*J t J li^*n lit* ” 

.-{1]|4 £jjjS J* ji jaUc CJjt -4 


Jajj Jil JsjJjJI jrVtwS^ jySjj (J*U5 4^ 


- * * ** 
UJLuAj fJ 


.dlrijjaJI 3iLiaJ .ijCr -Lkii lL jjj> m^Sf! Ji (JnoSiIS jIiJqAj ^J*jA *j* Cl^Am 

V J* tuILjjJ l3La — 

aJcl^JJu n*4ua 11 |<ijl! ijl 4J4 {uJJiLuJS liLajjj^i Jm,* i*jtLa “5 

♦(Cj) tiilji ^AUS t_jSJS-iS 

? 4a*^c* ?wiSj^a|i S 44 jA L4 ™i 

c 

h tJJajll ljfc ji* JjJckj ^4 liA JJ JjSjiHJI jitirti^U ^ j£A 

p^ljlAi^jl J.4 ^jiLunfi ^ilbji L-£jhJ1 Q 4 cjjniiill ^ji* <£■ j rt>rfi 1 jiflG 

■#s ^ 
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(Hi3 06} ; Jjl 

Jaoull Ja*ujE ,j^ ij pmS' 4JC-U e'uJ <jSUa j* Joi^t CjuiSl 

lAtfJjiU 1 fijfcUail UJ^X^JU JO*J ^1} <J^U Jl -lLa*j 1 ■* J- '■ |jiuU 

: ijtjjSUl ij ja^bfe^Uirt MJfc4Jj 

(1} Aifjll H ^' jMMaLkJl ^JH* ^>^ a J fJ — 1 

- COj 4> J 1 ^ _j 7,9 ■* pH jj 


: (Jj^aJJ ^3 ^ tu vo L^uUjj <^jujaall klil jlaaJl 



^#MjaaSI iojjjill 

cMj-a 


ujUc ^ 

l 


•*• jJal\ ^ (jk-JI 

2 

.Qja^SSfl j^UaSl - 
OVt-wuSjt jJu- 

*(Fe 2+ ) o&l^ ^Vi Jj 

■J^llt £iti CiVLuS^t (3^^ >n,fl irfflTi 

.«. j^ai\ Jja.j ( Fe 3+ )jA3^il ^jJ 

3 

^jjwiIjjjII CjVL^jI Oj^ " 

P j*-oB UjLt ^3 (jSl 4^3^AJA,jAli Jaj^ui ^3 Jpi^S 

i 

4 ; 


.^jjauAiiSVl j^Jbjt ijjji £^p>!uJ 


.A_LU^)3uJ 1 ^jloilS J[u& 

, AjjujLL* Aa^jhSU Jaij^i ^>Aj-b ^ 1J l—il j Jrtf~ <3* c3^ ATP—SI j < jj> i. i5^ t jsjSji oAsi "2 

.(2) gji aJja/j ^jlc. rtS 0i\jolt 



,4jw4jj1a 3I ^jjjaJS (Jj^nul\ ^icr Uujjj jsJ ~~3 
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08 ) 

*-j jfu J S. k^jj 4 JjI <jjyJmb iiUaJ iifl *^i3 u^aJJ 

J ^JL L* ~ jfjij 4 <j #jLJ ojS jli * >^a9 s j*>*±M <S\c* 

Z * “ ) J* 1 -* CO: _l j« J*j « > «>• s> £~*.> -I 

. aJV-v Oj v*£ ^ 

. (Fe*~ ) ,*-&** -VUSl y»j (> -^i) 6 W y J**j» -*-* " 

. pUi*£ j>J ijij • >-«U • jli '- J &P >*JN - 

. (|)^>L aL*. lf#k j-»»-J jSUjVoi* 

*• Jp**-J* JPj*** 
.jaL>6 ^1 aa>j 0 i>»-l 

• 12 ^ Ai^J 6 J» »>4> “V 

.(I) a _L*J e a.MB jlRui-w -2 

•Ja-P ,/ j**-^ 1 JK 

: jbL*pA<»: yl vJ »•)+* a»a ‘ *—W "3 
_J >>»> JtUJ ^ -* 

uU/^aJ j ^k. # > j Oj 

JLl >1 —a UfM 4 4+k+*ml *-M) j!*} 

4 I 1 V <kJ > ^-**1 -wi 

%^Sji> j* J-OkJ A^jjLk) 

<js a*A (^ v*» u CO> >• -j- J—j J (n^ **j ^) *oj* " n 

jMJ > JS > V-» *>* • ^ •«£ * ‘ ^J* 3 * J >* ^ 

^_SC wiJ>.) APG —> «^>-^- :*-> j (j»J& -^->*) Rudip —3 «/*" 

.( 2 ) AipjLil— **k. »j^ 




.Apt! 1900 J! 0 > ^j> iM j WJt JU -I 

500 ^1 0 > wW ,> W 6 - 5 ^ >-• "2 

•Kudip -)j APG —J yj» Ji Jt* ->»j (2) 2^ ‘irs.\_^ ^ 

• j r* j* 
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( JbUj 07 ) yllD 

. j AlLiaB ^Jj uIjvICLSj A vV. l*~ r.I n" g ? A A t tv Jajjjfr 

AjjlaJ A x> Jrk«I ) ^Ji^ aaIL (Aj 1»JI Aia j jx a^ I CjLu) ^Ljj1SJ\ i il-kli A*J^lB C*—J 

.( 1 )aJjj j]u aJoaaB J A^1>ij1 Jj ^\\ Ai*;\ wIlS^UoB jLc 

.(l)^yi ^<u*T>aB vlAjLuIi sliS) -1 

.(1)AjLl>jU luJ>La lj) ^jc. £jJo -2 

.^UuJl 4jl£ aJc (1) AAjj^B (1) IjjLjViVi Iam j jaui “3 

^ul) AillaB JjA aSUai^j^B C£tc.liull ^Ic -II 

t AjluJl (^jjLLj) {ja aLaIm CjJ^akJi fc<A-jj jAaSI <-uAuul jUaa 

JW j* (1)>-*u*b <> jIjla 

^ O^JP- £ -f^UaJI £**JJ 

Jcx^jA ^ - ji* ( 4 j)j ( 2 j) ^ .(5 j JJ 1J) <UAjll 

aJVaj s jx y *,A < \ )i\ j\&, jj £jj j^Ioj £-uj ^j . (wjUjja&DU A1 iIlaa SjL» ) DCPIP ^ai^aB 

.( 2)^30 JjA (i)(j£uy*lu A T\AA \ 4< >lc> J-^-v ^jljull a( JAjV 

^jluUA j (2) ^x»Jl JaA-ijl ^ 5 »Ia 4 ia-fj (l)Aii^ll (ja (1 ) j^cuaH (0 j) <>• jB lA^JliB 4j>*aB 

f) jj£j 5 £juj ^j .(DCPIP) *Ja AuIJ i ill»> ia j ^J^auMoSSfU £aAa jj6j pH B jjjiB 

• ADP j Pi : — B ij* JSj Jam ^B jajJ5 £a pUa) Jaj>i a 4 j® aJVja ATP — Bj 

(2)a 1^B ^)A (jr j v-j) aIlaa I^jlSc J^-v jcjIju1\ 

.Jayfi_^B (jjL W^S fl jjS j5 J^iaj ^I-XAA ‘(v) ” 

. ia^jB ATP -J' j>ki :(g) - 

: AjJIj]\ Ja.1 jaB ^sj Ajuij^jlaB B L ^ A>1 j ^ic- aj^jJI Cjjajl :aAJUB AujjlIB 

^UaJl CjUj^Slyi JjjJ Jia»j »jIa) DCMU 3jLo c ^aJoII jjlaj’i aB k.jiAAj Ia JLjC :1a1i^aB 

u»-^i tpa^i ^ .(PS, JjVi ^LUI J 3 ps„ <^>-11 

•UMJ^ 

O iv - ^ l 1 DCPIP j DC MU » ji rt'l j. >>> <11 <■ iU^ij t»Aic. :2 aJa ^*11 

^A«aSI ^_'U Cujuj ,>JC j 

V iCiUjjJiDU ^AMj DCMU cyJaii ^ L« AaC :3AJbk jaI) 

•UJ^J^ ^AAJAJ ^jiJj 




(luy^jl 
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*(2j 1) ~ 1 

? (2j 1) 0jtjj (>» l ^ ol ^Tu rtj ^jS! cjU^LlaII Lq “l-j 

.4jM JaJ^o ^)juifl *~l ”2 

.dlli J1 d ? ejj-blt S-sbc* ^ (2) <L.jaII ^jtlill ^aj J^rkj Ja cj 

•ATP —Jl JSjou ^1i 3 ADPj Pi —St jx* Jauij (1) ^ ^jjaj ^jc« — 3 

^txJaj ? iaxuj!l J] (DCMU) Aitjal A4t ^glc, (Jjuoau Ja ""I 

V l$>tVnJ dtbLftj ^lll AjaUbyi jLuaII ^ U -uj 

<SUall 5Jt 1 uiljLa^l*-Aj oJA qa 4 unlVliii a] 1 djLc^I xaII IjLaJtl —XII 

(JjIxjia ^a 


(Jalii 08 ) : ,V-^y ^ 

' ^ ^ j 1 ^ ^ ^3} Ajj jijll 5j^aI1 :_U[ cu LI; j^L A^l- A^iJl \i-iLjl£Jl 

' aJ'qII 4^-ljiJl ^Jju (ijj -jaill lift Jil JA _} >jUi j . 4j SArfJuJ 1 ! 

. ji Jaj_ e <i Lt- t^_a ull j 4J < tl ^LaiJl ■ J| l» ^ ^Lu ^1& <j jil ~I 

, [^ ^.'i l'ti L ij --^ J Jji J i I J.O.H ,Jil JA ^ ^ 4 *k j [J\ \a \ Jj *-ft ’jj(j 





,^!l 








*>-» J*4j - 

CO; Jjij - 


al»fl 
C0 2 - 


C0 2 jLc 


h jj-Iul 
iLlU^UjI 


0 2 - 
CCJi^j 


i^i2 COj 


ijasOg jsuij 

jjj^ 1 Jd 3 


giua 


■* i« 


(l) 


" kj " JSJilt 


. Jjljj j-id — 1 

jljijiiJ y j-k'-jl — 2 

.0^ _»jw 

?Jjju!l lift Jil jn 

kLa (1) U£j!l (> VJ^J' ij -4 
-4JJ 1 j* s-iljUJl "l 

^ - r ^" * ^ j - -■‘‘V V* 1 ll ] jii ”|»J 

+ JjJ ^U- AjaJLtJl ^jjZt !_■-> i h-B ’-; b 

V s J£^B ^ > “E 

C iC 

/j*, p\ c sjJall yb jka %^Uj \a fflj jiU 

., kituU^II Jit ? ^Jill ^ jp^b Cjlp 


^ Jifij * ^uy bJall ^Lyilwil*! I^JUdi^- 4jjt ^ ^Jily \ jl* ya.. “~ J[ 

. t s*jL _ijj *-4 * CO^ _j 1 Jrf ^jLi ^ Jift L* _b-«i * - 4 ! 6 jArti 1 11 j i bS ^_jLL*L- a] 1 ! Jw. jLwi i ^_a a i 4 j 


jJUiJ LjJj bj! jbkb ^jill ^ Jja - u^Jit j Fe 3 * oUjJj££jU ^uiliuiija ^iii 41 % t^lii 3 ^ 

. Fe 3# +e' —»Fe 2+ ibl*^ U^JI UUJi \ j^S b Jj 


*^UaS ^ iujjJl Jfc i Jiiiii 5 LTjl' ^_5 

.( 2 ) J* 1 i^H ^ '•-% ’■ ■■■; 4lwu4 ^ 3 ^ 5 !' Og —1'jy£^ -^1 










































? grlYunI *(^) O* JS-SS ^ W \ a jLk “1 

(JSajM <j^a £ 4<wJ <1 CjUjJjSJYl (3-Slj^ 3-jff ^j2j1 — 2 

U* 

^Uid ^ juLuLQ .^Jc, C_ilij5ll ^Jjd 4_n*_a]l • ^SSjtauaj 4_lll dAx^ajJ \aa — 3 


( 7 ) * ^>aULi i^jj >a2I ' 

V <*| <SUa3l oaUSI J& i«jjjL \^>jJl j ; 

:<jHo!i jji 4 ^ c jiii 4fc cjljlt j'^Yj , a ;j 

:^U(l)^t JSJ JUS-1 

•^iJJ^i <Ax J* yjii.1 (<_y) Aj^aC. Ja cjs. *JM JjS UJ <1J^ » Jj^a :(1) Jlill 

.*>Jall (o') <>“0" ^ CAjjjSSjVI Jlijjl A^V Jn^.,; UL-l - :(2) j<-*« 

__•(*) 0* a _>J t^a j^Vt J£*S :(3) JS-iP 



< 3 > JSJ11 _ (2) JO (l)JliK 


1«jSj» 


:(1) Jl£&' silDUi-U 

.^jVl J «-i J^Vlj V 44 ]) jUu!' j~oU*]' j (,j-) A^UttJl 4« -1 

.(3) J (2) j*&il > JS ^i JS ^11 iaLU-u io Al -2 

.(2) JS-ljl J* >-a’u«Jl J# Uj’iij JiSjS J CibjJiSJiyJ V c >^:l yJui ^ .3 

.4J0JI *2a oUjjSSJYI JuSjjl uim ia}^ v>^ _ 



































































































*U Slaa ai* Jjj jjJSIVI Jl&jl c j-bul j -4 

.(2) sIj> uiw x> ^Jc ' -l^lx^c jJL j —I 

-»J sf* ( 2 ) fS ^ J* (3) JL1B ^ juuJ J.15S J 

aDUS nib j — 

*/ * l >^> cjIxjL-o jLui ikl icl^~baJ‘ ijuL-aS > L^^j! jj^ j^y "1 - II 

.(!) 2 <Lijli ^ ^'^lij J.j>a 3ij >jfl ^ ai^ jju ^ ^ 4 ^Jul C 0 2 <* 
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? y iu*t l 3 L .3 j ^Jl Q j jyo (I) J12J1 ^ia^Lo jk “1 

I^A J (!) JSJJI “UJ 

•3 J ^ ATP j* ojjixc aj*£ jk_ 

•4 J TH2 j ATP j >4 a^* 1 £ jk _ 

^ cdj>-M j RudiP j APG -JU a^UJ £buiyi ^ > -2 

.(v) 2 ^i£>S ^iC. AaJko^a <j*LiB .£*1*31 CC>2 J * >JbI l J*>i 
.jkka!' CO 2 J r^ A J ‘(^) 2 <1^1 slikJrm* J* lOUaul _ 

.II j I J>l y S-j>uB obfrl j# a£uJi . r L*^ ^ jL-III 
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(JbUu 7 ) : V.l^j yftlH) 

,<aUaJl Jjjaj ^jic- SplSj Ajjlj CjUjIS ^olaJI j\ \ l^LaJl 

• 4*jjLiaj& Aj\Jb ^ij Ajjj— iaJ^ Ajlioll At/ium u y±x** v^j lu^cX c ^-vl l i**i \^j\..^«%l l — J 

•L^b^ y ^jlWSjX <& vljlj <U S *C~ AjuUall ji <£**> ^ jj& CjUUJl <jk. f*Aji JJj - 

^-j^laJU ^AaH v_jj^aull JIaaIuAj Ajjj^aj yJa\\ s—uS^ill vliUll ^ic, ^ —II 

J±+<\ A J CO 2 c/ 4 Jc'lix ^jaJo \c~yJzyA A^juLc CjIajU^o <3^ Jc- (ExAO) 

•Fe Jj^Jl i j^ ^Aj ( Hill ) ^ i^lSj <>1^%<c <3JyJa v-jlc-Lft^j 

• ( 1 ) AJUJ^I) Ajji* Aajj^aoll juUaIIj 



• (1) AjLj^ <Laa 1I jcjllill (jLk -1-1 

.(JajjSII ^3 Aoj^-o^ajSJI aI^jaII Cjl^X-Uj ujj-laJ A^ju^aull jcjulL-*! —v-J 

A aI^jaII oJA iliUSI 3 —lL-«j ^-aj —A 

4 1« v\Wi) A yy ^ aA^^aI} auIIa^VI aAjIaaII <—uSI — 2 

:^L Ia jW^*J <jxa1 u -3 

.CO 2 *Ia 5I SXu«Si a£Ax. —1 

v, i/fcjjN A Aar. c-lil 3^ 1A ^ j 1>^V 4 ”S J 

. ^^Jall v_jj£jo11 <J^|>a 
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aLu^II 4-v.t ] Aji-ojll S^all CO 2 -J tjjlLil ^ 31 *-^ -ijjj III 

.TP,HP,APG :^ aj^lI! cA£jA I ^ <>jl' t^V’ ^ 



ijLo ?^2^ 4 Q n^jljj 4^fc^2kJ*4U&]t A^1x*iLmiS/ 1 <k—JIA^I xaI^ ^ I 

4 1^ j^vCi l aI^jaII J->K.%.aj ^Jn 4k , TAa 1 1 viijbjlxA Jaj Ua “2 


(Lli: 07.5) : 10 /wyu! 1 


4 .j K \H ®^A ■- 1 4 >*sl uX^ ^** f-1 4 \^^*._■ i 4 «.\ ^ - JA \ \ 4fr l L*\ \ 4_J n 'l ^** i \**i \ 11 U 



. 4 . Aj'JLJ 1 jj^au ^ W w-x» : T u>> jp 

Aj^L*. 4 uJffcC. Aol> ^3 j 5 L*J OJJ—o | I J 4 JLJjjl Jjaj - I 

• Au^JaII Ail^ll 4 . V - a ^ 
.|^ kjij AlaaJI 3.1A ^ “ 1 

vilu^aj (i) jc >i^y\j -2 
CAulUll sIj^jLuiJ' Jlc. 

.AJ/1>^ AiL' Aj-JaxS) —l 

•s^-^ (t) J ('-*) <ji>“‘“*^' ■>* wJ^ “V 




. C 3 —A4i*LC. (^) ll wJu^kJ — - 3 k 























(^) J K ^ a ^ <£3 Y> ' cs^" ^ CjvIc'IaII^ - II 

Alijlj ^3 CO, -J s_fllLkl: f. Ic .j ^3 A jl^ll ."1 ^Ja^.1 v.. 

A_i1gj Cj1jj3 lS^ (^ U C07 -} 0^^ ; (^) O"* (^) ^-jJa^o Lo£ Sc,LjaV|j 

0jtnll < ^aiaJl uijal ^jj.1*_aH ^ A-dtii-G 

.^2) AjLj^H /j^o ^ v_jj ^JSjuiil ^3 aJlLg-g ^<g11 



(2) *»AjM 


.A-j^JaxJI l qVi^a .^.Lg^II JjL-iLucill ^IiiUj 1ft JjLaa^l jijtiill Ji^. — 1 

. APG 31 j^A-a-o dAjjJajS r-juSl — 2 

dsLbJaC- Jajjc^i JLgxJj^I lg_i3 ^_ijl=Liil ^ug A,u .:L.; dj^aJl A_^jjLg1I \\ \, >ijg\ 1 ^wl /jxt J^aalii] — 3 

Jj^aJl \ g nn A-UJ^aJill JajjJcll c( 1 ) Ajaij^II 


Ajl^LgI) A_Lg£ uaA mhg '1 Tutllll 

A_UJ^ajil Jajjjuill 


RDP j APG Jl ,> J£ ^ cAZ 

l*- l 4 C 0 2 Jl J tj^i 

i 

RDP Jl fSSfij APG Jl ^ 

CO? ^ 

2 

APG Jl £\J>j RDP Jl AloS ^SLu 

<^11 l 4 C 0 2 Jl 

3 


. Jj.wll jV I A-j^2hj]l 0jtlj ^)1g3 — 1 

.killj ^jJaj VAj^joLgJI CjLuia^all ^.ia.) ^jSUj (3 J 2) £tjtij ^ill r.AxJ Ja “ 

.vilh A)JJ A-j^aJill Jjlaj j^gJa IixaiLuJ ^1 j Aiii^ll ^ AjLa-all Jj^alixll — -a. 
































































CO 2 


j UlUI j** ^ '■ -I ■ ■ ( I ) Uu u'i * ; : —=- ^4 ( ■-■ | j —' 1 j^y- ■•■* ^ 1 h " -III 

-^JL Ltd j g ■ .^“h ‘n .iJ Jib nr. 



12 



ATP 



+ s+ + s ** 


V.. 






S 



lizl 

. 


12 



TP 


0 


-> i 


HP 


0 


TP 


/ 

-r—- > , 


. . . 

****** 



ADP 


RDP 


G 


. jiLj j£ ^ SuuUJi .Jiij i^uali - 

(ili UK) ; 11 jjyuj*! 

S ~ r j.1 l ~ ■■ • -.ji j| -k. 4 ■■ ■.-. • '"T A ir i j-' iV litk . ! h A -i i j - I-'k J A l^V l ■-. ^ J -1 * - ' 1 ^ J '‘ ■ ■' 11 Aj jj~*-- . Ih 1 . 1 . t*. f •. 1-". -k. ' 'l v ~ i i %1 y 1 ^ ^ ■■ -.t i 

■ i^jliJil <L*L- jij <_a j> . ~*it i\ 

i »,g j ajA-liaJ^ jiJiAi A 3 jji_ie ■. i. ^ i X 

. f.ij .. J-.-*. l~ ill » 'll L , J. ^Jil i.m ~i. J, l Lfljlfi J - * 'll tp V ~s \\\j ^ i. [ ■■ h*Cjl ^ [ AjSJLJ ^ll 1 V^JS ^ 1 J {JShMtlA ^ 1 



. I AflJLJ jjil ^ I j i _j^l .n 1^ .PL_j Ju ,~ ■■■ ' -~i ^J -V 1 ! . j 1 ! 

.1 AjLu^ i 1 ! ( ^) kJT^ 3^AViiljl ^4 

. j^OjcJ ^yfaL^sul ^C- jjjju ^-ij' AJJliuijI h_u^' |^k 

^ACr i -1 -j aj !U-j j ^ic- J&-«j 1 (2) |2 

.AaAaJ 1 ' CO 2 <±*S ;_>-L£ .*-<■ *JXi fA St'js^l Sj^AJ ^ AjjIj <^>1 i ^ij CO^ J 
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- / '\\ 4juLji]I $j>> 1 ]rx\\ jjljjj Cj>Lcli3 \ AjA^a] “II 

flljyl ^Aj iA ah~\ a Sc-ljAal SAuJ °25 A_2kjA ^ \\ cAjulx-all <^o (3^° *1 ^>^21 

(^ Ajlj J.m* *i IvAjx R i ADPJI i ATPJ <y& c-A^j (3 j13a <1S^ a*j 

• 2 AJjjaA^ d^ 0 ( 1) A ^ x>a jx> gcjljill .O 2 

.CixA ^jCO') A^.j SA&Sj SfrLja] SAjoiI <AAyjx j& Cjbtjlj-a AAjJa^c. :2 



3 Afe £jljj j^cuAj CjvLc Uj]I ^.ah% >c Ajj\ jxn^ C_i^f aIjl^cj ^-aAJ |u 

. lg_jjA^. Jajjjuij Ia^° 'tA^ujjjA^ S^Uai^ ^ja A {\a a\\ 4_A^a]I ^tULai! 2 4_a^aA]l ^cjtlj * *1 l_a “2 

U±? Aj3 Lgjujj A_Luij£3il <i5jLoA*^°J AJajLuJl A_oj 3^ £cAlAj JXL — III 

• 4_i_u3^ &Afc ^_i ^A* ^ SjALlall 
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(iu: 07) : 12 

■■ _ i‘ iWi Jia jj-ti ■■it~i QLi aLU Al Ja j.KjlJ-i.^ - 1 4 i '-.I i i—i"i*! jus 4 j jii. W ^wa^aik-u 

JAjJ-bft JjJL 'uftiiiij 


AjI] - a i ■ >■ j. ■- j ■ '■-. 4 whJ^u j CO n ,Jli _«5 ■ ~ ■ * ■ ^ jji Aa jiw CibuU-d ■jjjp { 1 

oUj> 11 ^ ^ *J V! -A jiliil Pi J ADPj NADP f ji^b 

On LJftSjJu 5-ifl *jji Pi ^ ADR ^ NADP 3 ^* aw£ AiluaJ ^ ibLjJl Ayaji^ ■ .i.o.ir .i 

■Ajj> rt* 'll ijbqjl t ii jSOJ j 3 1 b 'J CO i ^ jsk** £-'• ^jjp 

-Aj J-Tfej 1 ! 5 •’’ J' '* h _Ui^jj j O n _jl 3^' j A3^ 1 .-~ 1 J| J jl ^jlJ 1 ! jJJ AlJ-l-C ^ j*- 1 * _ 

L& ,_i j ,-i* Au£jj ^ ■■ j ^ _- jj .vi 1 ■j 1 -l^i jJ . T j - ^ ■ -- j 3^’ 1 Aajij J ^2 


-)g i -!^ i -v £. *. l !Uii . ■ j j l " 1 1 .''. 4 *i i i^. l ._a i jj-x. i jj j^ pH _11 ■AdO-lSi jJiLJ j ^ 4 ^ j 1 . LrmJ i j 

jljuU 



*<U ^HaII i*-jjl ^l J£ (i 

.pH Jl &j± Jrr^ (-71 

.ATP b_i ji .-j'» fljLtiajs t ATPJi Aajljj pHJ\ ^-i 5 ! ^j4Aj jl l z. n ji-V- Jjj 


a • V..^,'.1 Alla 3 J* b» ^/i^x ^.Ac. Alj’Jki\ ASiiill Ai'l (2) <iuj^ JIaj 



.(2) Abi^' Jil Ab^\ S>lkB p (1 

• 1 A^aaaI) s _^A jj’k'a |2 

• J;Jja’Je3 uqA ^2) Abj^ll ^!i£LmJ 1 Jjb - ~ * *V* %m ^ (2) <bj ^ v~al_:]irx» a a (3 


















































139 


( LlLi 07) : * *ul\ 

:ajJU 1I £^)jjb AalaJI ATPJI jrUi] ^jJ] Aajy»ll CjUSVI 
Jlftj LflUJj AjLiU-aJl tjjk. (i) <J£-ill ^Lftj ^n> ^ajjjaSJVI (1) aJjj^JI >(£*1 — I 

cLixll ^6 ^<-j)(JSyiSl 



j 

- ->■ VJr w . ***" «iv * «.i .~v* • -*. 

V" - HI. V^. r i. 1 :.. ,«m i*:- *. 

~ •% ** , ‘n*i^.*7 .- • ■ r H , y- 

j^5<S5Uwiv:*' 

•Vr*^;:»' • i «• V" 1 

^fz‘‘‘-*^K •*•- -••.*♦ J—** ; - ' - v i i' [ 


(v) JS-UI 

(1) JLUl 


(1)^1 


• but (m)j (ty IfJ .laJjhU Ajlkll JJia. — 1 

.^•pUl wa'alojl Aol^ ^ J raJ-VVj ( 1 ) <Sjjj11 <j£i t *a L p —t “2 

♦ (1) <Ljj}I J 1^.1 ATPJI ^ ^jJI Aafifl ft* “C-J 


jjjLimSl (JJOxAA L5 ic- ^J]l ^IaJ^Ij vJjuU^lij ^jA-^Ij Halv^A (2) <lujll {jA (I) (JS-ill JSlAJ “II 
• $ Vttt^V 1 fj$ a£ ^Jc. (V) Ja 5 ^aila SUax-al) AaJAxJl (JjLJ 4 .* 1 T^ 4 ^ 1 ) Aij^ll ^^AS-Ju ^-3 ^joEa-clII 



.(2) aJjj^ 11 (1) (JSJjl 4 J 4^ 4^-o 4 ^) 4—jaj^SfV? aJIaaII AjjLajSJI C)L&ja]| ^yic. 4 -Jjjxj “1—1 

.(2)j (1) jJfrUull <ja JS clijJak JAA ^jJj>JI ^ji-uJI C^* ^ “V 

,5iUa5l c.A a j-li-AQ IjIxa sifcuLJ JL . ^0 <5Ua v . Ahij <^$311 (Jc-liill (jJC. 

^3 aJjjaa CjIaE jfDLu ^jlc. Aa^aa <j^aa viib jJ^j ATPJI u_uSjj (2) J (1) (jalc-liill t—ijAa. Lab “2 
. l^^atuj l^Jaj^Ji j$iau (2) ^lujll ( v -r*) L&iSlj Pi j ADPa ^ic. Ja^j pUall 
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( v ) JSJtfl (2) 


?gLliLjG kjLa .(2) {i-j) Jk "*! 

.||3J <k>-Jl ^ 3 J&JlujJI ATP J! : Ll*£ uiilii <jl& “l-j 
»£ 4Aika]l ATP Jl A5Jb jk ”-i 

tUiiJl ialii iajL-Ji Ui&I lij l^jV- Jjj^aaJl La — J 

Jaj_^*5jil L( ^ij joj^jTu-JI 

.ATP.ll (2)j (1) o^m je W “3 
c£>^ ATP Ji <-jlj£j3 ^3^ o# ^ qaj Iha "in 


jjjJatkli AjljI > j!I Ji^jS^Xjj ijjjiiLu ^ 
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02 


0.5 


01 


0.5x3 


0.25x2 


0 . 25*2 


0.25 *4 


zj+p j—aLfr 


(Ja'iij 09): JjV' u±>^' 




-1 

J*Ul pH -S' ^ ATP Jl ^ \jji' <Wj-B - 

.4u£*jSJ 

jiU pH -I' j_& s- ATP -S' - 

, 4^-iJ jijLkHj 

JiliH pH J1 (ij ATP -S' fje iSJUai y*>Jl - 

.ATP-11 * 

jliil iw Jj (JI ila. JiliS' JiMjlS ) pHj ■ 

-( 

i fl i \\*\\ 

. ^Joll J ^Jfjli cl J&.) ji jisjiil -2 
lilijjj Jl srLLjy eLcSI si-£i Jft bn jiU iJjJ'il' c Jajl Ji jb Aiai 
j» ATP -S' J ji ^-Axi) j * Ji' J JJ> ijS* *^1 

.j n »<u ^Jla. J& H j£ J 3j^ ^>* Pi j ADP -S' 

jUjoUJ,J' j* JpUiilJj^jJS'yj#J;{J)^'- 

r <Jjjlj j ju j* i ^a.jljJl 

J j£ji J J: (c ^ ' 

, j*jSJ but ^ jlill Jbdjil 
. -U~J J ^ijjiJjjt JdSjH ; (i g) - 



t* sT ?^ 1 -““ji' J j£jS illjl; pUill J (. 




. j- jll 
.- j-2Ui-VI -2 

V)‘^jUJ! -L~J1 J CiUjjJI ij| j3 ji J^ls Jjj Y . 

L« liAj t <Ls 4*J>J ijjS2Uil Jiljll J**jll JI JU&| J JL 
; O^VI J objjjl v j iLiiJi 6 i ^ 

jiau <«Sull cAjjSII j^c ^UJjJI CJ> (20 J] 0) ji- 
. .. „ • ATP -S' OJii Jc ATP(ase) -SI 

<uiJi objSii Cibjjji z _,j j)>Lj | ( 40 J\ 20) ^ _ 

• £ ATP -SI JjS2o Ji ^ jj 


.3 

^ j^JSI CJ* L sj M^iS ATP -SI jSuiL v 5Jjill SjUI ij^j, ' 

Li liAj t iUJl jjc. ClJjJI ij»i J| Jjssj 4 ^biiJl JU 
. ATP -S' JjUsI objj Ji aSjz. j Jjji cj jll jjj 
































































h : JJ*lll .4 

‘ "C v ATP J JLij: (20- 0) »>ii' J. 

JO* J—j» ^ jUJi 

JLh b* ^ , siU^il Jib ^1 j3 JI ^ 

.... .. ATP ->' ^ pH J» Jj» 

J -^ 1 ^ J>Il : j c #> ». 

^ J) J JS i>il> »j* V ATP-li JS-ls : (40-20) Sj3ili ^. 

• _a>a 

-W** U b*j * *- tf. ^ * > J«!1 Ji . 

. ^.jUu> ^ VSI jj jl J^\ 

; s> k ~« a ^ w-ULJI <Jfc ^JaJaij jUjl _ JJ 

<jjj£jSll 4 I. 4 .. 1 II ^j . 

.ATP -» wuSjL . .1-^. ^ . 





(.Uii 06 

-1 

-1 

0.5 

0.5 

Aj>4f> sIj jj^x ^Lui \ | fj ^ oLj& ja 31 ( | ) 4juS^ll 1 1^.1 ^aJI 

. £^J’ J CO 2 2 ^ ^ J>«a 1 i ^jJl 

0.5 

2*0.25 

* 4 Cju&^aJI <uJ 

3 £a aJj 1 JfU Ifie. J-o^aI' Jjtf 1 4a jlll jjloi -UL-L ; <jjU I = Ja> . 

. APG J* >* jSJilJi v-j&jaII J iaj 4 aj\j 30 IfJc. J*axa 11 

3 4a jiil £a 4aAj 2 «lfcj J~a»-dl Ajjliil 4 a jfiS gjjili JaUL*rU ; 4^kj 2 = ^>a jll ^ - 

.C 3 P j* J^J^Ji >Ji J 30 ^ 

-2 

0.5 

2*0.25 

t APG J* LajJ 4a£a}I 

J>JW •>»* * jy jSli s«£^a Jc. CO 2 J‘ <*--- 

.u^>11 i£*5 APG Jl ^Lal 

L£ ja ^SuIa ^ J.AA cj£ JA >c. CO 2 ^ulj : 4 oj 1 a 11 Ao-Ja>H . 

. OJiJ^ APG Jl J>j^l 

.3 

. 1 -h 

0.75 

0.75 

: 500 = j Ji ijjJ 1 > Rudip J'j APG J' j±Jl . i 

4 jfr gijj Rudip Ji CO 2 jw^i aw >—Jl 1 ^ ^jj . 

. (ATP j NADPH Jf*) 4 >-Ji > Rudip Jl »j>w APG Jl 

01 

2*0.5 

1000 J » J 500 c j> »^aaSi *>J' X 2 ) Mw^l' Js4*^ - sw 

Rudip Ji ^>C 02 j >j 500 ^ - 

^Jjli > Rudip Jl ♦ APG Ji j£> >>Usu^ ddj JaI j^j 

.li 1000 4i>j l-^ jt4> jl J} * APG Ji j£> u^5U> 4> J-oi jjj 


0.5 

0.5 

0.25 

i> giy I 4 I 4 !^S J : Rudip Jlj APG J* aw <5 >a1i l >a^ Uj ^UiS^Vl - j 

- CO 2 J •!■>-? Xf! 

.2 

3-1 Jl>Jl J 4 a>LJ 1 4ajUll 4 aa> 11 JuSlaj gjUill »j*A n^J ^ju . 


0.75 

0.5 

: JikJl. 

CO 2 Ji a* **Jj ^>J Rudip J’ APG Jl - 

. APG Ji a* awwa^ j! ^>• 

. APG Ji a-** ^ CO 2 J ^ - 














































01.5 


6*0.25 


; Rudip -Sij APG -fl us , 



-HI 



” ( HU 08) : &ltt1 oi^ 

'u 5 I i jjl£ J i 5 fc 1 

■ tr 1 J| ■ - J -xJ ' 4jJaL-Ajj AjL U «1 JSmI'i 

ijjj L- Ju_j jLi] 1 

10 tfij I u^LAjJI 

^ "h ji> rt -3 (^l^b #Lic ^2 AiuLuali tUit ™“1 

^ J^3 j£ jLa, *Li& ~6 * s 5 AjuJdJ' dJLb ™4 

T L_ij& -10 Uj^uj " 9 ^ £'ji -8 *Ui£ -7 

, c-IaII ^JjjJ ijjjli'i]- ji) Jijaj ■ .,<V 1 -j^Jbul sG “2 

2tf/J=>4/T +0; + 4e 
*CQz w^LuJ *_ij£Jj ul 

^ j i u l » V j11 jUJI ^ C0 2 J* gA33t *3* i> L« -3 

- ATP ^ NADFH j if Jjh i*-Su 


0.5 

0.5 

^jjJsu! J&^y* (J-o*ojjU V j £jS (jl Ajjalft ol& 3 ^ Aatuluil b —4 


0.5 

0.25 

2x0.5 

J < 3 ^ 3 * 11 a 3 ) —5 -5 

CH 3 -€0-S”CoA 

L<U$ U jL^aiat 3 ^-^ ^jSbJt (jlajlt Ala 3 |4 *^ 1 '‘U ■£ J^il! ““M 

2NAD 2NADH; H + : Jjrt* 5 ' 15-*““ ^ p% 

V A 



C 6 H 12 0 6 - 2 CH 3 —CO COOH 

/ n 7 ilixWJu^ 

2ADP+Pi 2ATP j ^ ^ j_£j >0 

4.25 


2NAD 2NADH; ft 


2x0.5 

2 CH 3 —CO—COOH --?>-< ► 2CHy—CO S—CoA 

4A*' inn i fA>Vt jal>» J£J 

2CoA.SH 2C€h 



fZui ,i Ah*.jjH j CO 2 013 ^ ^Jy < 2 )^ 2 (j«a«—■ 

. I j/* ‘ (Jj^ ‘“" l 
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6x0.25 


4j*jiLui^n SjLqJI (^2) ^ J j-ku ^jJt CJ Jjiuil 4c(jJ ~jr 




2x0.25 

2.5 

4x0.5 


5x0.25 

1.75 

0.5 

1.75 

0.75 

01 


(L^ 06) : fr) 

£*LJ.L, > i-l -1 

. C- J— d!' * 

• wlj Jj£u*a J ja. J — 

lAjj-'j^iS ^jUui! jj**Aj -u 

# wal ! J j* j jl ai' j^3 *l>- *L*B (Jia^ ij^ju^fl s _^Xiaul >^C- :2i 1 (jUl* jaB — 

: - 

.vljLij^&Tj/l <*}aj)i\ c jx-iall jix : ^<S' 1 jj^UaJ — 

I (Fe ') jf V«\? py±J£y& vlCX^-Si £bkj| • 

2 Ft** -*-2 c - + 2 Fe*‘ : JO 4 #C —B sif- £*Ji 

c j~b2 wjLa] AjJlili tjC AjuI ^S Aj^jB £u\li uitiVi *. <*J jl Alat^Jl — 

: jjli-JI J>L^J - l -2 

. JUSoaB ATP —S jjS j5 j { j t \w*j£ i\ jjS ji j^Jaj JAaj - 

: (jjolaJl - 

. ^ ^ ATP J j0 2 j£> “ 

. J(jS jJaII Vi k >i li Pi —B J ADP—B Ajbjai Ajc — 

. Jgfl jiS • jjjjla u>-u Pi — 5 j ADP —B AiLjJ jjc. — 

• Ajjha AajJ AjC jjSi joB Cjuuj ^Xlol ^ SjA jC — 

tyJaij Pi —J j ADP—^ (j* JS jj®j3 a£xc. JUa : ^rmb¥) — 

O2 jATP v> JS JjSJu 

• ^4 jJ — ! A-hj^-aB aJa. ^aIj ^ J } *** ' f+*J ~3 

: vi>UUJi — 


»p Ot M 


^ADFK.ir 



-H 


W*C>i 


AIT 


C ^ ±° r - r 


ft 
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05-2 


05*2 


05 


05 


(*$08) 


#bJi >4*>' 02 — j~*j 

. ♦ J-^' '4#kl^>^ O^jillf^Lfc • J*'<iojik 

♦>U* w *U' <5 Xh~ni 02 J 1 v*£ y -' >•!•' >-i*«>—y. 

. J#* > M-yl A* j jdki* 

J 6 *>* ,/**• jl* ^ *: ^ 12 s#J| J 6 ^ iii**! 1 <♦*<jJ* •jjiJ' (/ i. m 

w^**^ 02 -5 yO j jA iJ j—fc;j|0 

sjk^'Sj 4 j« JS jljl A*. ij^kV* ^kik . Ak» j J j 

j-u*' klM 4—1 Ja j& ( »jjk*l 02 J V*5) jy+f j3* iii J yf. 

(02v^) 

J^si^yj^ua 

sj^] *>U* w^ik w^Uk jJ) JL-v j-4 02 

. Jj* j* J5 02-2'^>*i^» t >^i»2 

: »j*A >kJ 02 ^ j^V JM >^T • >-3 

♦ ♦ / 

2H : 0 + 2NADP -* 2NADPII.H +0 : 

I V*J> -* f 

I- i^sl - 1 

: ^k uk\‘ . ‘ ; kJ.w 


HAOf* HAMKK* , ATT 

• ”.» 1H- ^ «' 




Jiki. 1 

^ (>U^yi wi ^Lw U 450 OjJ* *>iJl 

7000 «•>» y Rudip 

12000 jj^APG 

. l|J Ak JJ Rudip Jji— 
sr~^* <Jk -l-»* J j! APG *^<> j>— ^ 

fiijt/U; 25000 A*V^ 
Rudip 1900 Ji* 500 JW»>. 

■") 20000 J-iJJjAPG 

.wL JU 


•II 
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0.5*2 


0.25-3 


: y . 21 

APGj Riidip 

• ^ ^j- vi-** ^ ^ J;'A 

Jj*-* jJUi 500 j! 450> JU-*H ^. 

a!-W >* j APG > *A*j -H* ^ ^ j aSV. w Kudip 

( ATP .NADPIIH+ )V> ‘ j^O «k >*1‘ gJ> u*J 

: APG v Rudip j* JS j# iu* jji d)uii. 3 
C02 ^Ridip APG -1' *4jikJj,. 

(ATP>lADPMJH+)^j^*flij APG ^Rudip^j 
^ ^>C02<00j!450> 

* 25000 *» 19000 uV' y . Rudip U-* > APG 
^It APG j*> Rudip v*£ & j* j* * 

: t*£ I • III 





daii 1.75 


{ Hii 07 ) : v-jU-Vu vmH 



MM|M«»*MHIMM4«»M«4*««>M««M»»MM ... 

.(l)*tfj> <> 4-a^fl OU*S A/a _ 1 

* 

0.25*2 

*Ll3 — 4 julL*-« — 3 a^,U-V' — 2 —1 


0.25 

.(l)^5jll l*JU* Uj* - 2 

1 ff 


.p\jJa*$ XjlL^SI 44jlaJ U1 *j* — 

• A 
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Jblii4 


0.25x4 


.wliUiSI ills <jk- (1) J ^ w ll y Vijhi'i fMtj jua — 3 


0.25x3 


0.25x2 


0.25x2 


<aJ«u£fiU Jui 

PS n >T PSi 

+ \ ± ^ 





-II 


:2jl 1 

:(1) jauia) l <1*2 J*i*3 • 

OA5j JJS j£j3 ;( <CUill yi ) 1 j J) 0J «> 

CjjIjj JJS jAj* V* ) 2 j i^! 1 j *> 

O2 j£> (/* j) J?— (Jo 0.1 ) DCPIP u*^ ^ 2j ) 3J 2J J* 

.quLiSV' j£j 5 </ J?-* </*) 4 j J! 3J o* 

O2 <> £USj! J*~ (J- 0.3 ) DCPIP g**! 4 J «* Kv"** </* ) 5J vJ.UJ *> 

.U«—SV' j£j 3 yi *^S Ja—1 :( f 5 Dill V* ) 5J ^ 

:( 2 j V ) o xiWU ll ) 2 ijjajH JA* 3 * 
. .k-jii yi ATF J' j j£_>» ^ : tj 0 j «> * 

ATP J' j j£j 5 </* ‘ v* • 2 J cJ) 1J <> * 

..kujl' yi 

£U 3 jl J > .«j < 2J .lie. ADPj Pi ^oio] £0 e j^iiJl yi ; 3j yl| 2J O* ~ 

.JL-jll yi ATP J' J OtW-^l j£j 3 yi _>«*-» 

A^jHyiATPJl jOi^Vlu-Ji jjS>CAj51^i^ij2i: 3 j- 

.J—jli yi ADPj Pi Jjftj 

: (2j 1) 0*J& 6* i-ilii-oS cA-jkoS. g 

ADPj Pi jij3 j dAj_j_pSJj Jjii»*oj ej*i»M o J> — 

ADPj Pi J*j5 J.J-31 ATP -J JS- 2 _ 


0 . 25 x 3 


: 4 iO 4 jj*SH Jaljo gJUi jwij _ i _ 2 

^ PS| yll PS 11 ,> cAijjiayi JUiil ^ yj DCMU ijU Jj^j _: l<la.j *3 

H* ylliSbj *U1 Jlau fJC. yj} Ik J iJU. yi PSn J**> 

J ATP —Jl J£mS ^SC. yj) Jj*j (jjJjSjl Jj**£l yjlj fjc _ 

.<jij— 11 y-kJ’ JLi NADP + 

JlaiSI t> Wji-d t^ollj 4^jjjill! kLi PS U a-SL DCPIP Jj^j yi _ : 2<lajofl 

• U J> ** < *V ' yJliibj *1*1! yj>JdJ' 

4i*j Shj^II <uAjUI aUJI yi cAij^SJ/l Jill £i*j DCMU -jaj _ 

. CO 2 <^u5 ^ (/J'jSWj NADP + £l *J fx .j ATP -J (J<~ 

ijlki, *UI Jki V yMbj PS n A-Stj V DCMU '.jL. oj,.j yi _ : 3<k>*» 

.jjja—SVl 

U* ^flj^l <uAjlll iiAJl Cj^UG tluaJ objJiSDU ^ ^ _ 

.CO 2 Cji& yl3ly NADP + J-UJj ATP —11 Jl 
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0.25 

0.5 

0.25 

0.25 

0.25 


<^1.25 


1.25 


: u^e. J ^ (2) gJiii • _ v 

A gfciP A 0 V 

O 2 *U# Jlajj V PS>| <*uj fij'i *yJaH j«*fl: J^ki!) * 

ATP JUL- V : JmjI A. ( DCMU ) iiU AiUij j* £jua -L- 3 
•UP JLLu V «^j PSi A. PS 11 6* cAijjiSJyi JtSii £U3 DCMU s*. jV : c^bjia 
k-jpj o-a&i t-nsH J# j£jS A £>* J»>!» t 5 * Jj Vj 

ATP Jiaij V ^jUJl 
Pi J J! ATP J^»Vi! t^UiU ^il 4 ^-^»yi <L«j 1 * .ft _ ^ 

OM ILUl Jie. CAjjJjiiyi aS_>» * ADP 

• PSn*»-d Jkal) jjLul jUJl ^yoiSJl wjj^aj 

---m 

: AaJLoO tfji-u yi OlU Ji>kj i^Ji ^*46 i jeu A U*.'^i 

PSlJ PSn j* ( Cjjjjjip ) • yJato — 1 

• AMyJml' <£Jj&ji9 aLaLJ) JjJL ^C> vlAj jj£a y )\ JjjJ _ 2 

♦U) Jl*a - 3 
NADPH.H j ATP ji^jj AjkjxJi CjL j^jjjj) Jbi _ 4 

yOJW <HiJl w i.«us JLSj CO 2 ^UjJ j NADPH.H* j ATP JL-U _ 5 


08 

1.5 


2 0.25 


20.25 


4 0.25 


0.25 

2 0.25 


(LliJ 08) : ^-jL^ 1 jj jaID 

: J -sjIjj 

-I 
-1 

jju^j 9ji^i 0 jjjJ O 2 • J a!^ jAlt~ 

AjC J) O 2 ^-42 yl . ^A_J ^U9 jA^S A1^ JA Jj j-la.) 

.C0 2 ul>j NADP‘ S^S>J 

«j J) Alii j*j 3 jj— ai 0 jjil CO 2 w "y;*" :Aj-Aj 51 Ala. jaJI “ 

. (a^^ Ak ja p^) (ATP.NADP*) ALUi AkjJ 

(cIaSI S^M^i) cLaIS Jj-Jall Jjkjft *2 j*j O 2 j-db :Aj1UJ aIajaSI ™ 

(A I P j NADP ) Ajj j-Ja jajSJ Ala jaS j 3 jjk JjUj J jaU Jj JJ C0 2 j 


cIaII J; will J Ao.ft Jj j. 


: O 2 jXlaJ j^ja-uJ -O^jj ^ljaJu*;l -2 

. C0 2 J c 

: J 3 —bJl < Ij^jjjl sJaJ JA j IajJ ^jAivLikJjusV^ -3 
'^aA : J: wJ^Sjjil ( jjoi^^A jj *" 

• |Al ^AjSil ) Ajj ^-ai* 1 ja • 

.^Aj >aj£J) ) Aia^-oJI sIj^x*Uj]^ a1^.ja 

-4 

:4 J] 1 ja Aa3 jaA ^jU^uJ) —I 

^Aiu^Jl -4 t S -3 4 S Jjji "“2 4 A*jL-a3l *-£Xc* “1 

. (Aj^aL) A^jSjuj : (^>) j»^«ll AjLiAjSli Anjjlail 
. c yJai\ jbjJtx Jjljj ja S- >_J JSJlL aLaaI^ AjuJaftl^ 

. ^ cUjll ) jj" S-IaJI Jc. jlaJ : # 
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4x0.25 


3x0.5 


-II 

:(2) ZllijW c> " I " Jiilt Jikj •-1 

• O 2 —Si (J-saSLlJ Aa=Ob : 3 Jl 0 3 A — 

Xsc* Fe +J diljjjjSSiU (JjSiluLa AiLubj 3 A liDilajl i 5 Jl 3 — 


.^_x O 2 3^313 ^^31 kou AAbSi al^-Ai 

.O 2 3 ^ 3 ^ C 5 ^ 3 J ^>0aSl ^1 J^SjlaSI (Jj&j .11*3 \A jlHA ^ ll Ali3.Al Jl*J — 

^ CjbjjJ^SilS JjSjjlOaj £ jj^laSl 3 ^jJ c > AWn O 2 (JpUajI 3 I ^AUxjU : ^tVlUrtVl * 

. a.ljglS ^aSI a \\ ^ \\ 

: 11 l_j " (JSjjoSI 3 A j ( u i I ^ dsbjjjSlVl (JUjjI Aill ^ 3 b - 2 

PSII_Si Jl ^LAS (JLbiSl (j* A=bbSl cjUjjjSJVI Jli 2 jS : l ^ 3=21 

. ^£j^)x ^u.jjj S^juaSl 3 ^ 3 X 1 Q-S, ^ aJLuaSl 33 AS 3 * 

ALuAjuJ 3 JC, (JSHj CjbjJjSSVl l JJ-kA PSII _Si AlJJJ *^-5 ^3=21 

^ ^JLklSl 33 AS 3 A ^AjJjn^ill AjJjS^-lSl ALuAjliJI ) Cjlj^^jSS'Vl (_jsl^J 3 A 

. PSI Si 3^-2 ^-ij^A ^bfc. 31 ^ iJbulSl (^J^aS J\ 3 ^iQA \/Ci 

^JA ASjlAjuj 31 c, JVVn ^j5l l " A lj 3 =^A bjjjJa PSI ll A jVn ^ 3 =Al 

£>l_^ 3 l^ aJjjgiSl 33 AS ^Jl 3 >>^ ^ ^L^ 3 j^ AjluSI 33 AS 3 A djb 33 ^S^l (A 3 I 3 J 

.Cjbj 3 j£SilS (JjSjjuia 3 =kl 32 J 2 ^ 3-0 


5x0.25 


; Ajj jjJa AI^jaIS ^iiia^Sl ^ 3 ]!- 3 



^y*)i 

»u»* 


AjliV^ J--^ 1 ' r - 


(JsIjJ 07) 

r^LLJl 4JjS -1-1 

. e-\ 3 . Afljbjg - 3*s Aj-mmII “ 


0,25X8 

0,25X2 

0,5 


t ji« PS^ - 2 1 i jiM 3 J& PS^ *2 t H^O '1 iflijSib I 4 J] jULJi ~ 

- NADPHjl' :5 < NADP K :4 i Ji^-4 PSI :3' £ jiiA jti PSI :3 

Laj^kii ”w £ “i J‘^jj3Jklb l^_Aj jLaaSI 3j^ab*Il “ 

; 4 J -L(aJ 3 J 2 XjjH iJJi ji 2lj ^-j! CAAf-UjJil 3 rtA F — 2 

2 H 2 0 + 2 (NADr) --* 2(NADPH+H 1H )+ 0% :2 jLili 

ADP + Pi+E -► ATP :3J5^1 \ 


.jjjclJiLiS 1 . 3 3 -itAll 34 SJ; 












































151 


0.25 


0.25 


0.25 


0.25 


0.25 


0.25X3 


0.25 


0.5 


:(2)cJ^2Al (jx L-lbc. ^k bjUSj tgJJJ (JSHjlj jl dbjjjfbill j£xJ V b^i Jxab*_ll .ladj — 3 

.T 1 Ji jjc. PS 2 (j* 

• T'l J) JJC. PS 1 (j-GJ 

:4Jbbi ^k tgjjj dbjjj£SVI Jln\ V 

.T 1 q ja£ (j* jj£I PSlo^j *T1 o* j^i PS2 jV 

♦ j>iq 4. u jjx£ Jj ^ilajx jjx£ (jx bjUL dbjjj£lyi JIsjjI j£xj V JbSbj 

. b£xx jj-abxJl bk& jjj dbjjj£lVi Jliljl ^JxxaJ Ja yyj ^ ~ 4 

-I 

4_ic. ^ljlij Ixx 4jc.bk.jVi 4jdi£l jjx£ j>>44. \k 4jj jjJall 4iUoSl jxabjSi Jjlj PS 2 grjg*n — 

.( T 3 , T 2 , Tj ) JjVl 4 jjj£jjSI jd dbjjj£lVJ ^Ubll JbjjVl 

4jc. gcjjj b°-° 4jc.b».jVi 4jJjLj£i jjx£ j>>q4. \k 4djj^xall 4iLbll (jxabnal Ji*j PS 1 grjg’n — 

jiJ Jl (JjlxdjS ( T ? 2 , T'l ) <jjbli 4 jjjSjj1I aLuiLuII jjJ dbjjj£lVJ ^llJjli JUjjVI 

.NADP (Jjijjaix 

^3 dabjjjjill ^£i jj 4jj jxkAi 4 jjj£jj1I aLuAjuJI Jjb Jc. dbjjj£lVi Jlijjl L_j*.bxaj ~ c_j 

.ADP Si ojijdl (jjjj^iaSi jj£jjSI ^k tg_ic. gcjjjS ^jjj£VjjS 1 djjab 

^bi Sjjlu^JI jx ^jtjJajxii (JbjjVi jc. j ^Lbl ^j j)k>iSi JUMl jo- 4^jb dbjjjjjSi — 

. ^jj j£VbSl djjd 

Aajjjjj ^ jxjSl dlixSl CO 2 _SI -liujJ dljjju ^b^ixSl JiaJ ‘ ^ ^Lb I Jjbj — 1 —11 

:(C0 2 j $) 3 jj*jx 

.^r- ^jjb ^lalxSI CO 2 _SI 3jx£ jl Aa^jb :C02 _Slj ^jxxbl ^ = U JJOj jx - 

.bjbacA ^xJi 

. CO 2 —SI dmj lASjIj :C02 —SI ^Udj ^jxiaSI ^ :2j 1 J q* 

^jbxSI CO 2 _SI jjj o^bj :C02_SI j ^jdaXI c-jUc, =3j JJ2j " 

6 3 J Uajj^j £ j^Ujj ^.ubcrVI ^xj2I 

. ^jjjaSI CO 2 ^5Ua (jl 

(4jj jjJaj^j£\l 4d.jxil tljIjj .S^LJaVI jIjxJjjI COv —SI nl 1 ^ a\hlj :^b.UAxVI 

: cc dxb JxLbl -2 



0 
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0.25X3 


0.25 


iajjji ^ Cliilo!l C0 2 _SI CjIjjJu ^ K..ull Jit) i^l ~1-11 

:(C0 2 j 

■lie* AjuIS 3lUI C0 2 _Si ^Ilg£ jl .la^!}U :C0 2 _Slj *jjJaSI :1 j ^1 Oj <j* 

^Lcji 

■ C0 2 —SI CiLuj <*_aSjii :C0 2 —SI ljU6j ^^jJaSI ^ :2 j 1 j ^ 
3 jj-uSI C0 2 SI 3jujjjj o^Uj :C0 2 SI j ^jj-bSI c-jUc, :3 j <^j 2 j q* 

i 3 j iifr Lajjij ^ u.hr^VI ^LuiSI £LjS 

. c-jjJaSI ^jajj COv i**\)n1 j.u ^i^Lc, i^Ua (jl 
^ nji>> 41 ^.JhcJiI ^cjI ji .LjaVI jIj-oJjoiI C0 2 SI c ^tSELujih 



:^i — 2 


: jAuaSI C0 2 j j > /> — 3 

:3jji^^ca£SI 3A^j-2l C2>lc,lij 

NADPH-H + j ATP 3JaJjj ^jj du*. APG <> S^JLc RudiP C0 2 ^£4 

3jJ^l2l CjLjj£oj 2I Jd6 ^JJjj-b^llSl 3±*.J-2l QA jJAjlil 

. ^>2i£ <2^ cj^I&Uj RudiP ^^Vl *JaJI ^^I^SI Cjb^joiil 

.11 J 1 (Jji j^il 4 jjjjj^a]| CjUIVI Q±} Aiiijdl jg-iaJ w ^Jaiiaaj ^jojj -111 


0,75 

























0.25 

4* 


. ^UaSjjj JaLuuj Ajjj Ola A&jUall <j! jjaj ^ hjhVi ^uy- I 


Ja^uj (IA/Sj-» c/ lc> o ^ jlaJ 


Vi^' -^J| 


#°rPl 

v^Jui ^luiui) 








^ j^aB I^tt 1 g W. A‘,J \|l^u j^ AI * \Jt 4» >\ m! l <3>* ^ f—j 


jj £jj jjSjj ‘(Fe 3 * jl ^ j <^ : J 5 tP! 0 <>* • 

.iaujll i ^*-JJ 

J) (J—aJ ia*j_jSI O 2 J' JJ Ajl j% Jj* (ji^Vl e-^all J »j (^ :•> 7 (^j 5 (>* - 

.0.3(pmole) a^i 

0.3((Jmole) A-will aj& ^j O 2 J' j£jj u*a Ja* k -*"^ J .»jJj <»^JI : J 8 ij\ 1C)* - 

ij.^vjl O 2 jj^JJ JJJ cJjA i—iuilSj 0 > Ld i\i jl jAiJ fjiJs 1 ^* !■* 10 8 L>® - 

.0.65 (pmole) J) 

ijc. UjU O 2 -1* j£JJ (jJJJ Jj* j^iaa.1 -5j?.j tS^^ll^llOtj 4 - 

.0.65 (pmole) A*ffl 


0.5 


0.25 

2 * 


•AjjyJa ijajSJ) A1s._>a]I Cj^ic-lij ilijiaJ A*_pUl Ajjjja^lt -lajjJJI • ^1*..*. .y\ —^ 
( i^.-an' l ji CA&litiyi) i _yoii')l\ <■ jjjJ - 

jll ^Ffi 34 ) ill. ^.Vl CjVjjyjki^i ( Jilfifl “ 


0.75 

0.25 

3* 

, vAuSM (. *Jail (.) yJakJI CjUiL-aJ! ( yh )«J Aic.;AjTJjMl AlaJl ^ ClUftl J*AiU fU^JJ -A 

Cj^c.Uj ‘(NADP + )^jjj^^ jljJj^' «^*^' <^-J' ^‘•‘^ (^AjjJj*!') 

*U1I oJkiiSi kuuiA AjjJ^all A-aioSfl Aja&tjj dn=». i(c.Uiiil) o^" uM* £.W-j}j 

AiijJall 4 jx£jj]I AjV yj cJjSIuu (e') cJujj&y\j (H + )^j2jjj5'j 0 2 Jl JJ^J 

.(Aik^ aJU)NADPH.H + J! t^jj cjJ' ^) NADP^V 1 ' aLxuIjj 

0.75 

0.25 

3* 

: Ajj.>ua>uill Ala.>»11 AJUa-V' 3-l^U-olt AjUS -2 

2H z O + 2NADP + + (ADP+Pi) 0* 2 + 2(NADPH.H + ) + ATP 


0.75 

0.25 

3* 

itJi l-« ji^! lhj*^ ^j^I -3 

a ^ Uia jjj ^LJ! J Ajj^JI :CC>2 S ^1 Afl^ -t 

CO 2 ^ nftu S 4Jaiijjt 002^1^ ^ <-1 laj ^.Lail 

0O 2 i-Jjc. Ajl (jjjj Ajjajll 4ySjjil (jilaLJl 0#^^' J’ i ^ - u» 

f l <iH oAulSl jjc. *>**» ^.‘j. 1 . jJI AjLaC {iLlll (_jlixLall O 2 l O 2 L3l^"J 

<J fJJ csJJr^J' <-a£jJI A-iUc. <ji (jJJJ Ajj^ 1 ' V^jJ' <3*1 J-A - 

^(Jja (JjSIuiaII ^Loil l^-i3 1 * n.w - 

CO 2 4-^*^ ^5 Ali .JAJ - 







































































0.25X3 


0.25 


j yZi jll 35 YAj /uuill CO 2 —Jl J -^ Csl jjaj ^ Jlcj : ^ 1% u.V Jjlai 1-11 

!^CO? j ^ j*ja j o^jxLc 

4jjG ^Ic. 1 CO? —I 1 “J-t£ ,jl JaaJu :CO? —-11 j £ ^Ja!) -j : 1 J 0 j ^ 

i 

.^j-JaCr‘ -LfiLfi 

• CO 2 —CjLljLli wii JJJ :C02 —^ J G^4-iai’ ^ *2 J Jji) 1 J \JA 

Aii&Ii C0 2 51 ^-u*u5 3 j u^i :C0 2 5' j ^jjJaat «*_jL£ ^ :3 j ^1) 2 j ^ 

i 3 j ^ 'uajj^i ^uaS liD -L-JaC.^ -Lufil* aLj! 

j^all jj C0 2 -U>Xr *£Ua ^ 

y.iCi gj)jj j) jIjaLhI CO? —II ^u;V> >. u/i» :^rliii»*V\ 



:^wa', ^Sul\ ~2 
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■ jnWVl Ov jJulA* 3 

NADPH-H + j ATP ^k^ijn APG ■>* RudiP CO 2 

^uij : Cjl^jLiiSI t Ji t^jAa ^ gjJa _jjjajU:l 


, | j£ , l£ 4ii Jy^ RudiP ^-S CjbjLuyl 






























0.5 


01.75 


0.5 

0.25 


..v... .. : APG Jl j \* s\a cjloJajd - 2 

.CO 2 -31 O -0 ^ Vi^'i ^jc. APG -31 ^jljj ^JjVl A jxjpjAll • 

^Uj ^0 CO 2 Ajjjik. Jalijjl APG -11 :a-uIjJ) Au>»ji31 • 

J^jjlSJl ^jojIa^. V—^JA £a CO 2 Ajjja> -HjljjI APG -31 jUij lAullilll A_LJajAll • 

.C3 awi)^ A' j^^'u oxA' (^'•^ 'A)-* AA 

.Alilliill A 1 ■ >»jgU AjL^/I i) ^jl ^Jc- U^J 1 

. :<_PjV' -1*3 

. Ugli j \ Ag Ij^S**n Ac^xxi ^SoaIJlP ,*_2kjJ RDP J APG -31 A_ia£ •JlAJj 

.Ailliill Au-Ja^ill A ..Vi^llij (3) J (2) v j-n-ij.>^l 1 ^_j\Hj ^.Ayii ^xj - v-J 
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0.75 


3 * 0.25 


( htii 08 ) : 11 j 

- . m’U j 1 ' ! - 1 i l ^ (1 “ I 

y )1J y -=■ JJ ■ iJi’j, . ■ .vy... c J ■ 3-^ -I. . -■■ c I j. ^ ♦ ■'-L 1 1 i &l*l) j COO J jpk j — 

n --*■■''■^-n^ -S. <1 ■ l I.,-- J-S- ^ I j ■ .A■ i l ll- hi .„**l 1 j — 


0.5 

0.5 

■ijj* j ^I'Joi jJi ^uji a 1 * ^Ji'JajI y ^dji rfi'l ■ _ iji^jjjI ! i yfc-AiwJ 



: tj.jJi ^ 

0.5 

0.5 

6CO : +■ 12H 2 0 C^Hj^Ofi + 60> + 6HnO 



£ -A-Ai jLlL ' .Jsa ■( j-Al,' 3 ^ ~i~ 1 ii i w.! 1 l£2 


2*0-25 

jiff* - ^ ■ J ^Udsj J jjLJ — 

1 


' ■^jjQ j Q liiB JjliTL 1r*n . jj ^ \li JljCr 


0.5 

-Uj*ri i w Ug| t 20 r J ^j-V 'jSjpj ■ _ ■ •■'■/ v j’ 002 =■* ■ Ajj.yj 

-i-1 jii.jpDLi5i ^ V J ~~ _J *-J' ■~ l 1 '■ 1iG ^ tjikj JLjj j ■ ~- |j -•■ V J-Li-J,-i. it /il^ J-a. : J. ■~fc t> ■ ij^jjuil J ^ t ■ ■ ■ ■ -i^ 1 



, ^ J- 3^1 1 1 .^~‘l\ n Ifl ^ ■~*i ■K-' 1 . 



; jjtrt^h ^1 ~ 1 — II 

1.5 

0.5*3 

.ATP ^lj ADP Al SaAo SaLj aac- ATP A1 aJjp j ADP Al ^-aalmj jju^ — 

O') J^Llajl j c. Laj! SAjuaMj oc lxAa^/1 $A*jj Sj\jj Ajfr ^AknlcJ O') *Lia£ Ajljj j R Atj^j^all ^v-aSllj ~ 



. (R Axai£ja 1I ^ cHiljjja^J j 



; <Li2k.j^ll AIl^Lc. lij v. aV)-^^\ *LliLlc_Aa1 <lj y ] 2 1 jucJ ~ v_i 



v^-a 

2H-.0 ^ 0, + 4H + 4e" : 6 US Jy^\ JMl -1 

2NADP" + 4 e + 4H + ^ 2( NADPH.H") : Ja!^! ^Ujl -2 

0.75 

3*0.25 

| R j NADP JIajlLuj! 



J 


■CjU-lJ 

2NADP + +4e~ +2H' —► 2NADPH 


Uj-V 

ADP + Pi + E ^ ATP +H : 0 : ADP1] s>ii! -3 


h 2 o 

jtniuj ATP 


0.25 *2 


1 

0.5 

(Jal^j t ATP) <jj^jJaj)tOOl ! 
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2 


0.5 


0.5 

4Ja>A^ 


0.5 

&U21 


0.5 

jsjJI 



1 

1 

(ia\ij 07) : 12 

: d/f* *J»J 

: a_j yjjO S jU3 uu^ jjj Oj Jl (1 

J^U ^uju fJi|U) Pi j ADP j NADP+ j J ^3 

>jj *lii' A^^JaAjI SwlaI 11 J>£2iu . ATP j NADPH J^j^oy 0-» 

. <jLyJa ^4*£J «u1 yt jL4JUm» y CO 2 f* -a^ju 

2 

0.25X2 

t L* yj 1 ^ 1% iaV — I ^2 

2uj£TXyiJ v_JL^au yi 2 


1 

k'aj^a c'iaI 1 Jr-^~ ‘) */■ <jklaj)J\ yk'jJTl Cy^'*'- jJJUi ^ajIU jJj] _ 0 

*NADP ^J,) ^1] Ayu&yiJ A L«L«ll y c. 

j-aSlli ^ij ^Jlyi '-At jJ JUijS^LujI H - -- ^_i J^ojlL-L <5Lia j^Zi 

sjii $y& y S^Ljj H JiiLl ijPj£ - V^jjT^all lyvAl 1 H 


0.5 

: jS ^1 IjmSJ • ^ 

.ATP J 

• ^ J**> 
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0.5 


0.25X2 


A-j2u->t£\j 3jtf> l I J^juiil aJjx-cJI Hail < \_uc 

A ■> i ^ >. .-^ o. oA * * l ^ ^ k n\ l ^ A A \ < >\ \ ! A \ 




(1 


1.25 


1.25 


: 4_1<u3jjsJ 4 TfcArfJ ^jjaV*i1 (2 

^il ^JJj^^Lpil k fl-1 j-yi ajj^jp 3 jLjj H 1 ^£ljp (jl 2 AjLujil ^j-c ^_i J^juail ^jajj 

CjVj^£il y>£~ Jfljj ^JjIjuic. (j y& Hjj JJi ^ 

^Jj Lc jp>j i jtijljLjj ATP Jl ^jjjl J^ ^ ATP ^il ADP Jl 3ja>.*i3 ^il Hc-o 

Ja^jall A ^.x-n 


2.25 


0.25X7 


0.5 


I^jjpj&Uail AjIjuoj C_uJJ J^ 2 li*J (3 

Lo J -%>>n ( j t pj&Uail ^\£ 

djj^a. • 

i^j\^_j Jjalouft ^i] JuVij ^lakjlj 3 JLua£I ^Uaj y&> Cjbjjp^i] JIaIjI • 

*AiUa j^j • 

Jajujjil ^i] A_*Ja j*- ^ J&l Jajuj^ll H ^jJa J<ft»*u rt ~ J ^ AI A-SUall • 

<J! C-Hiiil (jx A^a. ^ A-Jajxja. ^ic^l 

*<£>^1 <^?Hl ^Ijp djj^a. • 

C_iL^£il jic. Cjljjpj^)2l J£j ^JiLuic. CjJ*& ^ijJ JJi^* * 

£ A_ijAxil 

£ jHjLuj ATP (Jl ^jJjI J^-j ATPJI J^iuMj ADP Jl 3 jAu* 3 »•*jA-all • 

. | AT P Jl s \jKj^ A<»n jli^LZui JjIIlujjjA^JI Uiili 
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v- 


0 9 
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:kjl Ult *U>*i# jiij jki it ^ jlW otfrl U^-N 

^ jAf jjj± jJL* *Uj tJili 4H*1 J* r — t 

JLbUJi ji t : ij-aJi >i i> Cf^ ^ ‘Ort—^6fl J^J i&jW SjU LJ^ 

. ( ujuAdJl^ ^Pi* ) *V 

jjSjliJl Js)S J* yS4i4J\ ^4^ v* J*— w *(1) it (j-Uill gJ£ 

* qmN * mil iju-ullu f l* jS 



U ^>*11 4Jb«.ljJ glil J& <■ sj**iJ' >i 6* { M <W*J* V^-A*** '^ ■j - ^ c - J> ^ - 2 

4**^ JUS>. ^ :*o-stfb v* vXJ* * (ullrasons) d^ 

; Cf jQh JjiqJl y£ *J>U I 4 JP J.rt^IrtTl gjllili . Pi j ADP £Abj* j ( R’Hj ) 


£ l l \ 11 - . . 

j5« jiaS 

ATP -Ji zPl ^ - 
R’ jfl ( »J-Si H® - 

^ jiijSjji4U ^jUJS ^U«Ji (> 

ATP—Ji _ 

R’^ ( R’H*) ^>4 ^>*11 Si^i - 

^ F-J-ifcJl 6* fcW 


? jLfljjJf J JA ijnt jj rtK U nJ UL* — i 

4^i (j^xl jiijS y;* v ' (> ‘ *^#J' <bt 1 JiJi aj U**j jaji — u 

» ^JUtll a Ife j4] will yiJi 4 jA^u jUI w&L&LiuJt 

Juj . jjijSJi <> V£ JuW ) <$ '** J*“J </* ’ V ’ J " '" — 3 

{2) itfjli ijiji- gjliil'j >i J*i■ (jP AiXl 1 ' * f** ^ J(R* 

,(2) iiijil cjfi Ifcde Ji Jft t H ^J^i l*W — 1 

jj jLw Jl ijjaiSj » ifc j* ^ ' j~" L aJl uLajk^A jjt litaj £_11 jS j1 * jt - lj 

-("«-!' j" i-r j'i-2 n ji>i ) 




















































162 




OJX UaJhia - 4 

( V ) J ( I ) ujifcL-Jl (> Ji] LjiUaJl 

•Sjo-aJl ^ ^ 


f 08) : lT jQjy^j 

*J45 <jjiU*j£ <tiUa I 4 I* (Jj^ ijijjSfI *J&-t ^H> ijib _y£, * i«Ql . * 1 "|K 1 1 s-t.-t 

* AjSIjII ijjilJjjl Jjajll 1 CjLJVI (j^=- O^u!' t * il'-i.* ^djja, ■ til Wj J ^,.,^1 

KT* ( j£J& L>*" ) OUF-bj Ui^J if* ^ tjUu*S I 

,(I) ,y* &** A-ljjll ii* gjljj V A*- J jiVi j ^1 J* Jmj yfi 1-A^l oil A>j^l 



JjJjLm 

^ J* ^ A»--J 

S^'j* A»«J 

ip* .f 


aj j^i 5j^5U1i 

++++++ 

jUl 

JS4-U1 J^V 1 ^ 

2 

36.3 

JjjSjtliil ^ja Ji^aI aJ&JjLJI ATP -Jl 

My..,Al 

5.7 

250 

a j4Aall ^ JaSj <ic- jiJ*-* JjJ ja 

jjSjliji ilV^j (mg) 




.4 J\ l i> ^ jVU l«]l jUJl CjU*51 ^. ] 


. /jjK. ■ jll gjitliH jjjj UjlA- 2 

. <Jic- ? i-ij iJS > *1 ^" i ^211 4ja.jljjJ(jili e-jiUall ijA L» _ 3 

^,jjauul1 jjjo*Ukll o**ij ta>3 ^Vn . nl SjU* - 4 
i J£J AJL^fl ikUstt L_J£l -5 


I r j\ |_ J,^ * || 4 i-. ^Ljjlj ^ 1 i-J-k-u-^i I J jJ (0 AiiAAjI £ | J !m![ I. t ^j ij -J J 

" ;j£*Ul ,^4 Qj 1 t_ju£j2U J - Lm ' Jb i-j jjj Ojjjkjf k li l ai* J<; m i *• 4 JI 4i j**ly (ATP 

:(2)^jll 

: 

ja*,jU ^p. + aDP) -lij Oj -11 l> lJS AiLi] j»j j Ja ^ K.Vwl I ATP -11 <“ij Aa«(jll | H + ] -11 j£_y • jA*- ^ - 

^(2.) <y jii n l t- ,p J^Ji ^3 m** ^jif - jyiiUi 
















































U *-*3 1 )**+•£ ( I JS-U) • >*»j Jjoi Ijx*. < _ r k vjUj Al-L. C*-1 * I 

•( I j* ■4 « ^~- j~*kJ g3iJ j< >, ^ Ati.jJ .laj jj ^ 



• J JU* ^J*^ 1 w 

«*» Ijl^j ^i> ul JLk^^rJ ^ 

. J£ AjU£ £-» (fc) /AlJ "£ V/ 

.(1)^*1 > (1)JSJJ >— ->***• >• AJ> ^4^-2 

(2^uu>P J*4 y Ai*u W* 
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ir ^i jJ j**4 ^ i*fllrili ^ HAi AAi-J Je. <2iki-II 

U^i >ii^tliu) »jk ' ' I.• >*! .(2)^>>> J>^ ^ 


ot ^ 


CD CH 3 - CO - COOH 


QH 12 O 6 

CZMTD 

«*f J* %9 + *~ ** ^ ( 

□CHj* CO-COOH + CD+CD CDCO: 


C3CD 


"S' 


1 


10RH 2 2 Aj Je-Uii' 


12 RH 2 + CZ3 /yy^; 4 CCD R + D53 
□a ld 




, jUJ JS ^A ■* • j • *' i * A j-4fi 3L j • 1 

s>>*—J J*- •>• iik|ri(3 *2 <1 ) Jb.’j& j£i *jyi j^.1.2^ 

.(|)<Aj^^l ji (v)J^) ^ j/iji ^ .oac jlJ j* j*.3V 

.^X) JctfJ A*k ^ jw.^4 r 

. jjS>U) J>*1 ^c- s a 1^») w— a’ 1 .(3 .2 *1 )sLlXc UJ jjfcu ^k. IjLmcI.S W 

(<kij 06.5) : ^jjtUAjX 

vljlul) j iAa*l£ Afilk Aj^- at vDlk^a c lij A^S^tJaJl AjUall AiaJl 1 * ^ \ M^U 

: Lo £ Jjij AilUl »JA 

^jx^JaC. Ajjj 3kl UkjkVt ( 1 ) AAjj j]J JIaj — 1 

• AaliJ (jaJj AjjSlklt CjV jljU LtA (^)j |^) 

(tb M j j lu Aal i Uj«J “i 

0 

•JkjP £* ( 1 )aLj^ ^5 I 4 J-* Jk* 3 l AolaJl £jj *-k'us> “V-J 

.4 J! 1 ^> ikjkl ckl*J) ^ 

. AujJojJI Auij ^3 jS U ULua —J 

• (t) J (o - ) N AjuuiLm«V1 • J^aU £^>akJ “"A 

CO 2 —^ J *u> <J^la-o <_ylc. (_£jHaj kjoij <^3 AjLiLuJ) LDLaJl lJ* g-u,gj ( 0 ^)) 0*3^ ~2 

O 2 —^ A u » n ^uLjS ^ajuj tAilla^Q Aaju^aj Ja ^9 

.(2) AixJ_^]l ^lajL lauM ^1! ^ 
.(2) a,!!iaa\I (3k —\ 

*3 j d! 0 j C> JUkl ^ jullJI ©k jl*3 -LJ 

. (2) Aiii 

♦ A.Ar^^^-3 ojAlia J£J ^lLaa.yi (Jc.lfla]\ U-uSl “J 
^ajl 4 4i3jLo_^LtA (3^ k (_j-k I^Loj&I -3 

eCj^oliG <—AX^La, (j^o (j-k ILk^ui 
(JI ah -U^vLI ALU Adlk AJLol£Jl Ajj\ Ajlinll 

. (1 ^ Asjj jJi ^^3 \a c J>a JLoaII A-ilaJi ^ 
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6 ) ^>***-^- ^jj yul\ 

:5J’a5 j^II jlLIc. ^ jjij k J-4 xju^J <Ui2l 5iUa5* jpy cA^IY! ^.iaJ 

• 3 j w)-s'—i (v) J^j v-^Aw** > c>i sw >5 i^j (i) JLX ( 1 ) -I 



3>«kl 

l^aiO 


.IT Jl> wi^j! j jii • 



:»l ijm> ^ *« • 

v&Y 


«»» wU»i j- - 

CUt*} 


jum jxj - 



•ADP _J i>-i - 

^Vij 


MJti 



<1 )«Vj» 


•()^~ (1) ^f“>' >5 I j*>»S CjUUJi uj£> — 1 


.3 vui 3 3 1 J# Jjli “2 

sr^J^ pH Jj*j ^ 3- iCjUjjjjJ »\*Z >u*ll Jl *’JjJ jl^y -1 .11 

*J± j CtfW-SV' > IjR*. W JjSj vl^ .(TH.H')^jjmi ^ C»g>jSjix. 

A (Di-NitroPhinol) DNP i-'-» JL». ^ Ji 



*4^ ^ J J>5 > (jr 4_j 1) c>]'o ^ j*JI g&J jl 'Ju .i 

DNP J^b C >2J (2) <Li>» > (2) Jta O'^. J*BJ, -v 
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OUjJ Uiliii Jlij fr 1 >i JJ l*S >3 <ZU> ^'j^S j#Jl ^liljl V^Vt J> ±u -2 


. *(v/^ J " J " c) <J>^ ^ Iflajji juojbJj J! 1 aj UJjUj ^ vliL^jaJl a 

g*sa 

i*jj«Jl 

ATP—S —(Sjs 

Pi + ADP + VuS 

T 

0 2 —l!j 

ATP—li j 5 

jaii a 1 «L£ « 1 j aj ^ 3 k. 

M 

ATP—S j£ ^ 

Pi + ADP + ^jLjSj 1 <*^a -*^-^jj-v 

G 

ATP—S 

pH =7 JJJAA V JA—b <L*^ ao^a* 

pH J = pH^—, 1 k. 

Pi- ADP - 

J 

<» 5 k ^^*11 .—jUi ^ 

'*- 0 2 -J l j 

ATP—H ^ 1*1 ^-uS Ji 

pH =4 - w yi/ *j *‘*° aI>*\£ -'^ - —;j- 
J! f 5 *j pH-> ” pH ^=4 jjl j 5 l> iic. 

pH =8 j- 

Pi+ ADP + 

Jb 

wiS ja! ATP —J <ja£ 

aL+a 

( —A CJjki jii ) Ai»'i 

DNP AiuJb] Ajs 

J 


• - j 1 jiu^au? juUj - 1 


'• — ‘'.‘.l Ajj-LaJl J- \a. »*'*'•■•*■ I jLo - s_J 

jit ? ADP -J JjLd j 0 2 - J JLmuJ Je. DNP _» AiLb] jii u. s 
. ATP -ll gUi} s* >Aw-U »l£Jl jj.' ^ -III 


(HU 7) :^ — 

. JUu-Vi ilili olL Jft <U\il> AjiUcilt iiUall Jj^ J* Sjjill Uaj 

Jjja^ll >4* CAJl ^yuu 4-J^l »JA ^ AAc. £jjiS 
jjS^laJu ^>p. JcU* J**Ja *£.yj*y» >iJ' »**»• <>*-* ^ (ExAO) wJ>-laJ l u H>^' 1 “I 

Ja.yll ^ SjaAill v-iM ojj 5 ' cJ-W»J (C0 2 ) j ^jlu *> JS jjSji SjjU- .(0 2 ) 0*?-4>V' ^ J 

U <taa^Ul' j-bja (1) Aiu>3' a- (v-j) JLill l»i »(1) ^Ujl' (') JS-iH ^UaJ- jV* - 

•(1) *i«» «> ft Aaj-ajll ajlill ajjAa* NHr> 
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? »V«-»■■■•'< Ijto .(1) AAUji' (>« (') JiiJ' Jj'jj 1 

.A*Jpl'i sift JulLi. Ca«J yfcUoll fkM — I -2 
4 \ W 1 l^jJjlxx UJjSI _ U 

.A^jjAall yfcUailj (1 ) Siijii (s-*) : ^ a ) 

Jlc ?(( S ) Ajitt 400) O-jM Jiu Aj^ujJI ^ Jfr Sj^\ Ajk L> “M 

. (2) Aij^ll ^ iJjaaII JairLxill jUkj] ^ja AJLjLuJI S^Uall AjjLaSjJJ 4_ujIj.} 4 ^ ^ -JJ 



:(2) aiuj^II oLxLuK^a ^^a “ 

.aIx^a J5L1 aJU^I aJjIjlaII ujjSI ^j t (2) AjLjjll ^ AaS^aSI <J*J>a11 ^uuj ”1 

.AiSjaa-oil ( 3)j (2) C2Ac.lflJ ^jjU AiL^lc. — 2 

i"i^ c.Ulll ^^jU.j ^Jajiarkj ^uj^j oJlA ^3 CjIa^IslaJIj J&Ixa&a <ja \£AJajl -III 

.(2) Aiyi ly* (3) aL^aII ^-ill AjjA^jA ^S il 







































(Li*: 07): y- o.v^t 


-A k JLajcL*^U iLl5 *Umoj ^A.«W A^.Vi^wi* A-^Ia. / >1 j^JrfcC. ^y_ a ^Jc. jjy^J S^aI AjUoJI 



. o^A w ua*J -L^O 

j>> U$J j /u j i fc by~* (1) • I 

Jjpjiii 

•(^wa) } ( W w) i fc JS-1 JSJ Ul^k- JacJ - 1 

V jm>^u H A y i\ Aj^mll djoJi ^A L* “2 


(1)%*HJ* 


:A-alSV ^ A—^jxu-Jaxll JoLLi A-^kJ • II 
^]^Jl s u5fcjjj 4 jLS&j3 JDIaJ Ja* 4J ||J jfLlllj 1$-1A CJA. JoAA^ A £—<3 JJ ~ 1 

.( l4 C) £JU JjSjlc. <J) liU~ 

! 1$4a AC.jji* Jju£j*a - y Aj'uj ( w v) ^wli ^jloAj£Jl jala^H ^-la 1 

. vj’xjlj tliLftjjji * JJ \}ti ^ wJVC-jlj vIAaJ^ * ( C ) A-1aJ^ 'jJcXA’k 

^*»• * ^ ^‘» 1 »a Xl l tiu^j c- y I^Lct ~l 


.AalLfc^l AojLajS aI-Ixaj LacJU i (vJ* ti ) j-^' m ^ JjitiU ^Ic. Jafl jaa\ j^ li j—3 -u 

i aJIjJ) jajj i| |) ajLj s ja |l| A i>jr>c- .i^j ajjaJ —2 

JL^Joi s_U*11a Jo— « Aj ^jk-Li. Jt'xs | 1 J aJLj^SI |wj| i (^) J yTi^W jjiu4imH JjA ULuft £-JcU 


o-j) 

A ^ 


_ 


qJ uJ 2 J ,w 

Qi Jjh* ^ ' J ' ^ a 1 

^ i 

^ ■■■■ J-n. I 


h A*i^)l ^j\jL> jLa* — *1 

j*ifcjll j- IS^k liU -w 

0 h J X _--|i -Kl J.^ 4 . i l-Ji^ ll JhJ llj.l l ^ ^ 1^_lL ^-■**. j- I i 

%j)j([j) o* 

^illl ^ _* v » n ^ AJiilJ Vi*! “_ii 

*(.O ~ 2 j) 

■ A^jUa^ AJjLtAJ Jjjjila.1 LaC-^4 


(* i * 2) 4 hjJ1 


A j..-4‘i r 'll1 A l.rfl.rfU ^ JLSjJI tLji^ AsUaJu ATP J! t_jj£jjj ^1'iViJ — 3 

^_gjj*ibrfA A I P-S^ ..\V1 j r j■ .'1 ^JJ AJi^Lal^ A_kjlj,J ^uajxlj 

r( |) ^ (k) ^ (^) 





































H I / n\ ("V 1 “2) 1$ Villj JL*c.i *li^aol 

. w-u^lS^ Joaj : 1 < 

- jlc. jjllill % 4 itLi w u^;L a^IuLcjI ( 2 )) -«=**->a! aV .^a^H JuaJ .*2 JSmIII < 
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:(2) JSili - 

.(2 »I) \iii~*j ■»’' jJui <jjlik« w u ~ 1 bl« ~i 

.ATP 1 \ c Uil, j^L-i Js. DNP J1 j j jajIj -o 


i> (ty JS-iJI (l>») >^*S> *tW JJJ ‘sT^^' - HI 

ATP -ft jLAji (0 2 ) .->^V> >( 1) a1£A' 


(JaUU05) : 08 

„ "i^AijjJi. ^ 'il~- 4 IAi^iI-n. J,l 1 j '^ij'i j, ■_ j ['■■4 ,, A\ . \n . i \ j aJLilli i jj j j.'i - -■ J. JjljLaj ^j' 4!%. J 4 j!A 1 *1 ^ 

!<J|-jl l | 4 jLu jJ*i :VjZuj 4 jlO ^_J <5._Uj ijLill C_S^jiJ 4-kJiljkil 
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.Aj^LJlSI ^L_j) J ; C>“) ^ jlLuJ ^1 

n>k /y> ^ i" Ixj <j3>Lcj ^tj lx ^jVuJ 4.ajj^]l >1 »~naxi ^2 

.4_Jlx_^l 4 -ajIj^j^C Cj^jIjixj lxc.*Lo 4 _j j§Uall 

IjL-aj c_uSI l*3jIx^Llxj lx J>Lk ^jx oh-v a\\ l^ijUa^j ^LaaI} ATP _ll CjUj^. JxjLLjiJ ^3 

4jUall \q & cill^Lud ^j\\ CjUal £l\\\ ^Jt>\ Ij^lx >VlC 4iiUa]lj S jlxll CjV^\**1 ^1j 3 ?r x>a^J Ijx'c 


(b\Ju 05) : 09 UM^' 



.8 ^2] 1 ^yC <X^)Xj1 GjULjJ) s C&\ | 1 
. 4^lLlx <p\}A& <lj1jLXJ k_J J \ jAly*jl\ /JA jl* (2 
^ 4.^-i.iSf ^ 'jjox u j *' Jjyy : ^ a ^ J£ <LxAaJ) 4 _uJ>»<SH Cj^X.uu 1^ <jj La jj ’uxlc. u^aj - ‘-~^ (3 


































182 172 : }j<2 


3?09 








n—"TTjzr 




: JjV- 


jj 1 ^ 


0.75 


02,25 


0.5 

0.5 


0.25 

0.25 


0.5 

Ot 


0.25*6 


.) _ ] 

•■i* <jij* i jjAJI •—ijJa .> Aijla jlc. iWi CO; JfSjJ *Jkj ij ffi (/* * 

16 > (') ^ i-. .(w) cj <yn** jSsi (l) iA*!i ^ JjLjH 

. Jjaj 160 JJju tiui jjj y (u) aJUJI y '•j&h 1 300 JJl* 

<_i> y3t *L*jIi V*s : 1 i )ir;L-!i4ju * 

lje*aJ,l 

«_*jia tj+ p-x- jle Jifli *'[* jJI Q ; ^ u'yl ; ( ij) AJDLajl * JI> (/* * 

; 1 Ji*j r "m | I .u 

^j'i j>* JU1 Jbj :(1 ) LUmI - 
^1. Jt'i JUfci^i ;(h ) «J5L4' - 

-i _ 2 

^J Lvi iJi f i *.»n ja ATP —I jllilj 4u^liLS jaSI sJmSV J5teU5iI jit - 

; ^J uj^i' i -H 




<ji I j* (v ) 4£L*i| C|| 


jUull -i .3 

<> J^ 1 (i) «J5LJl t'.i j-.'.- jj^ja 

•M >«' 6 - j*si (i) aJEslji a 

:JLjUiII (Liu .(_J 

. * y 4 u ?t7 S ' JJ l 4 iL -^*-‘V jaIj (i ) AJ5LJ1 J^U! . 

^ ^ ) ATP -l» t> •«*£ **-S £UJ| < JUU J Ji ^ 4 ^ *»]) 

J, ^ (v .^sui .'j* jitfs, 

^ a " <^> ATPJt <> ^luibj 4**^| cu^ 

: AjjaUilt <Uj^vt n _ 4 


(v)4JsUII 


(-Al ) JjSjk. 


(i)Al5U3t 



2ADP+2Pi 


2ATP 


( <J>*1 ) 
^jS- 2 l JU*t i 


2ADP+2Pi 

2ATP 


Ethanol + CO .2 + 2 ATP 


djSjjaJl 


ty*j >1 


36ADP+36Pi 


36ATP 


H 2 0 + C0 2 + 38 ATP 
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oi 

oi 

fc 

i 

; 

! 

01 


0-5 

01 


01 


0.25 

02.25 


4*0.25 

4*0,25 


4*0.25 


0.5 

2*0.5 

2*0.5 ■ 


0.25 

9*0.25 


(08 ): 


; L 4 J} JUUil OIjUjJI 4-jj 

•jai - 4 * Jjj* - 3 * «2 * , 1 

; jil jpi jijJ. jjUiil -O jliJl 

- 4^ jfrJl * 

S_iut - 

w ,*a rp Ji ^ - 

r Ja JjJ J-Jl - 

. jtii ^ SjU 4 ^. 

: ^jOLll^jSl * 
jjt- j <Lli cjU - 

, *lJi SiiijJi ATl 1 J ^ - 

■■ i jft - O JljJ j*Sl „ 

UlriyU H JgA - 


, lo^j ^Sll Aja. jlj^^iSl 4 jAiJoJ'i . 

jjliil B ^ilL ; ^1 jjll * 

* 

l 

ATP 0^ ^LiJ^ ^jyfl£jl j L^tUj uLiLjJuj^^iju 2 ? ; ^-iill 'i, 

. ^ a *• ■ <&& ._1S-1j j jj& j i^jwjjijijxjwJi aJa ; jj*zkj]i. 

: jrUi^V k 

_ ■ ■ ifc j ■■ "■ * 1,1 Jj2jt*j w ^Lfc j-LilJl 4 jJ_v* 

; ij*U e» j£j * I aJjLmJ^ 

CjT L2 0 6 +60 2 +6H 2 O —6€Q 2 +12H 2 0+E ^ * 

CsH J 2 0* —►2C0 2 +2CiH sOH+E : j*** * 


-1 
- 2 


- 3 


-4 

>5 


; (2) AajjjII 0* " ^ ^ giUill Ojli-Il JLMl 

ATP^i Aua£j J=u*ijSl vliUjj&j2 (jj^J JaujI3 AiuJaj <Jj3 - 

<( jxa2xJu 

ATP “Jl v^Uj Jjjii jJj AuC-J**J CiUj3j_3ill jaSjJ .itajj AiLuia) Jiic, _ 

<Jba; ATP -M Jj^2aJ J*IuJ (jjpk ^ L>Jj4j CjUjJjjJl 2*Jj 

* ^LuLui^l 

. ATP-^ s-^ JA Aic, CjUjJjjiSI jjj^j ^...ru»j 4 jawj - 

; ^UjJb-vl.Il ^ui jll 


-II 
- 1 


-2 

-3 





VO 




0.25*2 

; jAA *y 


0.25*2 

.jjSjWi flU) Ji j^V /ji *^j5:, j 1 

4 * j jA* 4 fiLJ i£ j^-SV< | 


04 

jAAk J< »a*» J*a^V ^ ; ^iLV' • 

, JUaUj nA«W vlj j JAAX j>k jl Jfp 































0.25*4 


A**- 11 S* 3j* ^ jli -£ 

ir-J> * 

*L^ . 

j> - <*-U iiU . 

^ic ^JC Jj* jt J^*— ^ J-u«-iy' ; e j a*. 

,<#liJ' ^1 jj<jfa|» 

A -ifc-jil ^^—4 A-JUj £UUyi ifc 

.Ajlkli J| jjS^kii V** Jt sJjj *l»p 
j JW ^£^yi : a* 

**' >* ,iyi dA> i“ J ^jjd [ >j ~+. ^! jjSjUi ^ J* 

**#* f* */J*A»-A >■ fri-ll 4ij^ jjfb:, j it 

^ ^J# 5 ' w^ ( *» ) Ji^>. Jj* ^.jUJ' ,k.jJ» ^1 CO; 

.^jUJU^p^ CO^ 


-^U2. ^Uh^-i 



•n 


05*3 


I^JijJtU^ 


2^ijje.uai 

2CHjCOCOOH ♦ 10R‘ *6HjO » 6 CO? - lOR'H; 

:« • 2ADP 2ATP 


12RH; •*■ 60, 


3<ij>uai 

* 12 R- ♦ 12H;0 


025*3 

0.25 


IS 


05 


~zn& 

Mf>< • MAOf XATf 


; j*«Si r.j r.•> i u jc a J£U *....'.«!' » L^—V -2 

,#>-* JU2 : 1 JcUiii 

A ji») | j£ *yil» f I ' JU ) jLkJ' 1 « U . 5V ' ; 2 JtbjJl 

a*JL.V» SdUl 

^* ■ -'-»il A A,] *;--* ■'■ ■■ A'-.5V 1 ; 3 Je-'-lil 1 

-+-3^ij JtUili: «>USJ» Jjiki .3 


A*-iu!i fejfti .4 



;a. ji'J«li a.j.^%‘1 .5 

2ATP: I #SjJ»US>,> 

2 ATP: 2 fij JtUSl* j» 
34ATP: 3 j» 

38ATP: £ 3 * > * ' ' 
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; (LlL06.5 ) 


2.25 

• 1 


0.50 

2x0.25 

:(£) J(o*) 

»l ^uUaSl i+v 

Sw u : (£) 

0.50 

2x0.25 

: j, i/nAi . ui 

p\ jJuik 4^11 • 

P\ wUJLui!! ji^jl ; . 

0.50 

2x0.25 

: 

+ijSX : 4 : 3 ^ *Ufc : 2 ^ : 1 

0.50 

0.50 

• 4^ Jji U 1 ^ J . j 

#jU jjJ ciljfci Alt JltJ c ^jli f U2£ Ifj Ja^ AjIuX A*j* ^ 

0.25 

0.25 

. Ajj#?** A*i* ^ j AjuUaJ) Jil : 11 A^-U-iVl • • -A 

3.25 

-2 

1 

4x0.25 

:(2)^r^r^rr 

iu-jjl Ort-S^' \jj\ 0j<>- 

V-iJ ».**-• j 4*o- ‘JWj J»—“ cx»*V' </ #c*SJi l»-j!i Jh^ 2jJ\lj u*- 

. ^ 6j>-^ 1 

gfj a»-T>‘l A^»j i>iiUj J>.,«.'| * >Jalj IbMjll jjfr 3 j 2 j O'* * 

art—W' V-“ </i •J'ij J*—j 6* oWtf' *>ill oWj* 5 ^ j 4 j J) 3j 6* - 

Jv-jJi 

1.50 

3x0.5 

: gJUli j^Ju . v 

uJ^C ui jia £yk AS^Im.U 02 «JI 0*^2 lj^jOja 4 - 

. pyJal) sJLpl v,^Sjill 

Am* urn- 1 frl V-l •jfAAll a y+L* o*#Vl ^ 2j c/N 1J6 4 - 

. A3 ^jaIuoII SjJt ^ j*Si ^J ^ y^\ v-i^Sjll 

Jt Aju-fcj *■*■*>vj v^Sjl) j A^ltC \Lyla*j ^ <jAhS j*-*Ay 3 j ^ 2 j O* 

L» \jfc* j ^ jJL4jSjj^a 21 cijb (j* u«4ll 02 Jt Ajuaj jSl p\ j*lUl AajL^Ji A^jjkJl 02 

(jfr*u£i\ A j+ju (jUilji 

0.75 

3x0.25 

I o - ^' j vA-^': U uPjAl^' . ^ 

: • >Ua J&3 gr^V 1 . J 

:^4>«a3) a!^*-» • 

6C02-1-12H20 ,J —"> C6H1206 +602+61120 

;(j-l"'1 <b\X4 . 

C6H1206 + 602 +6H20 -► 6C02+ 12H20+E 

1 

2x0.50 

. ~v-| 

. v 

X 

: / ' 

; 

:U^-3 

! 

i 
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(ialiioe) ;■ tfjjl 


^usiull 

iija a 


4jtiVl j*dU& 


1.25 


.(5 J) 1 (j*) bi j*JI djULul 1 ! _ 1 “] 

^ j ' ;\'Al hJ *- jli. ft Lie- 1 

-2 

j-ijSjS^il ^UJ-i ^Ulc' ~ 3 
( Jji* ATP) 4jii. bJ "4 


0.75 

0.25 


*Likjl , ^jUJl -2 


^jl£k yj njl * L^iil 

^ ju^S n • ; ■-, ‘i 1 jU t L-^tJ 1 



-dLsa ^.j! 

Ai-- ^ 4. iHrL /J ifij^ifi 4 '.^.■■■'i 

■n. 4 ! . ^'l ' 1 ^ fl,. 4 : -^- J. ._ jJ 

ADP JU>ij^JIji 

•fT 4 i ■!* •- " ^ 1 M ^ h^jl 4 

■4. 1 4 1 ft ‘-.S fl,. 4 : j \-*.jg *, _C ‘ x-1 Hp 

- C-ljjJS 1 *i j * 



.4 v'...: < ‘.L J >.ft s^Luiiil J^a ^ jJjiS jIloJI ^l<i jJI ^Liift - *• I.Vii± *£\ — 


> ■ %u. 

nLxj ^ ^ "••A Vr j.1 ’l .• >■. > *^ ^ jJ 1 1 —]] 


0.25 


^ .(1 J 7 c~) ^jUJl i 




0.25 


^ LiU'i a ..- J - j -'- jL : ~ ■ j i jiiiiSV ' -jij jliill ^. i ^ 1 jJl c - L ^ lP — •■ : 4 jj 

. jjija ^ ^ t 1 j*) W ^ (M-&' *aj) 


0.25 

0.25 

0.25 

0.25 


jAHJ J\ tpH=7 JA pH _J Ais. J! *iH>< 




JLil 


i»sjft CJlijM JjJ-lU jS y; Al t LiiJl ! ^ * . ./ 4iaj Ja^^I ^ 

. JAjj c j* *\*3 ^US) ^ J ^jfl J1 (jiit ^ 

j_l ..!l) ^_ii"l_Ij! '-^ ■ ■ eji _j-A JlAj *j j jjft ~ ~ --~1 ^ y—— 1 iJ c I ■ -• ■ P > tL . \;^- -■ ^• 1 2 u i ^_i ! H ■ JI E 

,j£ jil jj l ^ I liM AJ 4 4Uia.y £'J^*) iikii^S ( AiiiLtS’' 

- jjS jjll T ji »LsJ 4 ^u;Lu;S h 1 *^U ^jJI ji-LiiJ 

^liJjJI tlAkJl Jt DNP jk — o 


t H'AU>jjii lijii J cUJI DNP J - 

A ^ "•■ T.-^l'ii >j ijjii4 ia 6 pH _ft ^2 \ -I <'.4 H /jii ^.1 j|ift 4j ^ H 2^ i.i. ^ 1 ^iaLu^jJLi DN P 

. jAj^ ji T _;-i5 ■*; jLl ja i *jj pH _ft *lilj * ■.--~.^'| 


0.25 


j i ) ijii ^utu^l (JAtj — 1 — 2 

Jjijl JsljiJI SAjji^I Aiii H ^ j jJlj Jajjj jiATP _!l L-iJ&jy ll 

. (JxajjaJl (jj) fa H _U ( _ s xjJa^ji Jliul j Qj* .«<K r \ 

AjtijjJI 4 -jLa^J H !l jAjP ^_9 ^ jJli Jajjj ^JJ pA*J Jjp-J ATP JI t_AjJ — 

■ Qj-> »n^Vlj 


0.25 






















0.75 


0.25 


0.25 


ATP -Jl -i_j 

Cjbj£ J aLoI^ ." TJ . ■-*jj 

P j ADP >i5 - 
H + J^j2 A £ >j2 - 

:JA*j5I £* . ADP -Jl s ji^ij 0 2 _JI JL»U J*. DNP -Jl 2.il^l Jl\ -g 
y DNP — it cfr ‘ADP -Jl s j3>„ o^J 0 2 —SI <JImU ^ DNP -Jl j5jj ^ - 

^ ^ -v j jjki O 2 ^ Aj»i8illl aUjJ] jp cjUjjj£1^1 JIaLSI jjJj 

j nifii 1 ^i'i inn ^jil ADP _1) ojijjji ^* 1^0 H j-i£jJ ^ <■ ^i\.Wn ^ (_£^kl 

i jun) (JjLA 4-*jj_mA 1 j*5l 4 yf\) 4_lj.LAI 4j j<j) jp |-) + jjj-a L_kijJJ DNP .IxljJ 

.4pjA^L*ijil) 2^>p 4_pL^l sjLAI j_^J H + _5 DNP Jli 


;4-jJ^tlj) ajLuaili a ^hjfriVi ^jjj -111 



1 

0.75 

0.25 

(JjJaj 7) 

;(1) 4l£jl\ (> (1) JU1I £jtt JJaj - 1 - I 
<_iUll Jjjll £j \JjijJ CO 2 J (0 2 )u**-^jVl yjU i> js jjSjj Cjljjij ilAjiajJI c^-J 

• O'"B^4~.\l 

:(S)400 - 0 5j3i« J 

.400 S i>jl* Je. IjjjL ().j)20 <JjV 1 1 > o^uj 0 2 jjSjj - 

.400 S oO^ -iic- (). j)17<A ci*-°4 (). j) 2 *JjV' a^isII ^ C0 2 _i£j3 - 

.400 S i>jl' Jue LhjSs 1 (g) A) J*-A 0.14 (g) t> <-«M ujA - 

0O 2 ^ jia £-a U jajI j^Gl AilLJl gllil 02'^^4^ fcJ, W JJ^^jl jfil Axu*jll SjjpkJl 

0.25 

0.25 

Sj&UaI) Kxmu -1-2 

0.25 

0.25 

;ojAliil] 4 jjIA^V i XUbuJl -u 

C 6 H 12 0 6 + 60 2 + 6H 2 0 » 6C0 2 + 12H 2 0 + E(2840 KJ) 

0.50 

0.25 

2* 

Iq-jAjjJI SjfcQiiu 5 j-pkJl 4olik 4 -lu £il jp*a 4&£ ^AajJ -1-3 
iillil bis jjSjikl! SjpkJI 0 2 uJ>^jVl ^ 

ixoU J ^aJI djjj£ ^ CjUlki. ^jjSj 
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0.75 


0.25 

0.25 

2* 


2.25 


:400s c>jN J** - S-* 

0_}Aa~Jl ^jiia ijuij ) O2 O ' 0 ^. U ^ I J 400s :Jj'» - 

(J3j j lg,^^.-y jju-aj (illil ^(jjj (ja Jj^j 3 * 33 lAJp- 

^ 4 La \ ' j ’■<"■ ^ J, & ■ ^ JAc. 


0.25 

0.50 

0.25 

0.50 

0.25 

0.50 


0.25 

2* 


:^ja jsj 4_,i2i j (2 )4SAjJ» ^ <>U^' H -l-n 

(Jlaull;(1) ^uil - 

;(1) i±»j*U AJUa^t iJjUuJt - 


C 6 H 12 0 6 + 2NAD*+ 2(ADP+Pi) 

JiA>4- 


2CH3-CO-COOH + 2(NADH.H*) + 2ATP 

4Ai_W o^a- 


;(2) Ala.^11 4JUa.VI - 


2CHj-CO-COOH + 8 NAD* + 2 FAD + 2 (ADP + Pi) + 6H 2 0 —*- 6C0 2 + 8 (NADH.H*) + 2 FADH 2 + 2 ATP 


3js.X l'" ;(3) 4ia. jaII ^uil - 

;(3) ila.jAll - 


10 (NADH.H *) + 2 FADH 2 + 6 0 2 + 34 (ADP + Pi)-► 10 NAD* + 2 FAD + 12H 2 0 + 34 ATP 


0.25 

2X 


0.25 

4x 


;^5jJiiS jjaaU (-uijollj (3)j (2)cW^w>^l O^ISj o±i A&txlt -2 

1^,1 Jjc^ (2) ^jaU Ijla <_$jaj£, jSjaH Sj4^]|JJJ*J ;S>JiaJl '■rtAj 33 ' - 

L> ^.) ^Vl SjL» td i ti fliUjSUl C0 2 CjU- jUj ^jj^l Cjl^jU g-ji (> djLyjii ^ 

FADH 2 NAD + j FADJi* tRj* (^jj^ 

(3) ^ 4jc^._>a 3I (Jaljjll j NADH.H j 

■'tin* (3) aI^jaU IJL. jpx J :^jA15jjjaU ^Ul ptiiil tSJ***^ vA^ 3 ' - 

^ N.x l; ^,,.1 CjUjJ jjJlj CjUJ 5IJJ (^Ic. AjjJa-aII 4 j . ni jj]l ALXJI iP 3 “ 

FAD i (2) i> (NADH.H + j FADH 2 ) 

0^ AjjIjaIlu'J/ 4jjj_)iiall NAD J 

t> AaUbli cJL^iaib ATPsynthase c>j - 

.(JLwIa^U 4julS AaUa) ATPJ1 ADP - 31 ^ lSS^ 


:Aji-«Shj| $^il3 dL^lilll (J-acJj Lf7 iiiaj ^ Injkz k J III 

7gS| 1 




[(u-b>c) 



j JatjUl aA**SlQ ^oLwiVl SJU1I 


(ATP ^ ^iji)ADP-D S>-i @ 
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01 


0.25 

01.5 


0.25 

0.25 

0.25 

0.25 

0.25 

0.25 
2 x 


07): 070;^ 


.......... : • 1 ■ I 

■ 1 j* eji. Aji j jLa ( 1) ^JSi na j' ^ 

tj. <-i> ^ ^ tja. Kjii ^Wjj La '(*'7 I ) ^ 

■ * U j tj J =M 

.^bll *U*]1 :(j*) _>-akJ\ ✓ 

...I. . .. ai-^p^ha <LAj l ^j /lj ^ ^ iljiilil Sj^J^ "2 

**J KP, K ++fc++++ » n ++ .H + '(lh) J*AJ*U yjLwdSJl JjWil 1 ! ^JIjj ^UlL-sVi - i - 1 - II 

. jj-j j£i j ■ y. 1 ^ _j_<i - 1 1 Si-U j^uLU jy* ; * 

wj'x-J_:J ^-iLi ^Lujl 1 J 1mj«i4ji y\ Sl jjLa- jSyj * 

L^tcjUj 

. 1 jiij _j£Laj - j 

4 Li a - lj, I 4 1. -iVi 11 * -a.-^V L U~ I jj ^_3 JJ1 ! 1 jf h i‘. " I y3| J j L lV* ^uuy ^y_H h '' J |H| .?- a ^ J— '= - ■ ' 1 



0.25 

2 x 

:((J-u . il) Aj-ujLouV1 SjIaJI ^cj, luu-a ^iC’ iiL3jjxJl 0 ua.A^ jj^Ja H 

jx jjiuja* J) iSy^ jA^' _>A A®jjA® 

. jSjJLIaU AjxjjLujV 1 a .2 Loll ^21 l^Jj?Q. j ^_£jfLuoll ^JLtk■>] 1 ^3 Jjljft 

:AJLa^ 1 <LuLu»a£ AJjIjlaj >jC- iHj - 


0.5 

C,.H l2 0„ + 2NAir+2(ADP + Fi)^i^E>U.2(CH, CO COOH) + 2ATP + 2NADH.H* 

JjSjic. A*JO'*** 

01.5 


-Ljjji ^^3 dL9jj.nH 4 -La£ <4jajjjll Jiaj 

A_p£ djLu Ja^vLl C5^J t 43l*Ja] Jjfl 1 j — () J)^ c5^ * 


0.25 

• ^ ^ 


3 x 

^/lisiil ^_5^J (1 ^)) -2JC. 1 d2j.\r%.A <_la£ AjiLkiaLi — 1 «)) ajaill ^3 * 

. >» i l '' \ a'n. A_iaS '< 

^Jjuia \\ j — 2 j) o^pill ^^-3 * 

i^UILrfUv 


0.25 

H jj-lj j'ljiill ».\.."SSF > ■ -^J 1 

A>J ■■ •iIUu -SaLi J 

‘Oj^ 5 ji«A» jjj^Ji - -a 


0.25 

J^U ^UlS 11 Jkjft 

































0.25 


s-c JjI - 


2 FhG 

* 

i 4e‘ + 4H + + Cb 


Jr“^ 

“Vr t ■ ■ ■ 1 ^-F £ 


01.75 


0.25 
2 x 

0.25 


........ :(2 j 1J rijljj 4j)[in • i»3 

.ATP Ji V j ^ V Pi j ADP j>-j J ' 

.ATP J j jji-iSYl A NADH.H* _$ Pi *ADP ji V * \i > • 

- 

.NADH.H* j Pi *ADP j- >>j j^sSfi ATP it JSJ3 sJi£) 


0.25 

2* 


- u 

"i NADH.H + p il-LJl J£jI jjJ'luJi &*i * 

(H 11 } j&J* ^ nj^ ^ ^ic.) 1 ^4-j] A? 

,ATP J1 JUuj 'Uall 


:DNP jAb 

tLixll ^k- (H + ) jjSjj ^ ^-jjj NADH.H + #A^si jc. ^lij • 

4( 2J ) a^L-Sm SjUM ^ H + JJ li>3 ^hll *likll Jx^ DNP J1 ^1*3 • 

^»jjjl JaLLj j ) a_uu Lax* A-n,.I<Q.ll Aj^5L1I (H + ^ &9jj ^Jl La y&j 

.(ATP Jl s-u£p ^) ADP Jl s><i Jc, jti- ATP 
£>j] ^ ^jJ&JVl JL&! J* DNP Jl ^ V • 





:AjJu^SIjJ| /sjQ^ xiqU AjJV ^ JajJa'V) j - III 


to £lj* 


NAD" 


diU jjj£JVI JIajJI AUiiU.i 


ATP 

JLLL-i 


d jLa 
A j. .iLJ 
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( iiHi 05 ) : 08 


2*0.25 

2*0.25 

AajLo ; LjH a - Jj'ij■ i- “ (1 

J_ i/j' |_.| Jj J J h 1 4 i, \. ! * p^j “ 

1 


] 

■*■_■• j - ■■»■ 1 J - ^ --■ . ,-j j ^ 1 |‘ ^_l£ ■ ' ‘‘j*. ~. _J_i J|-ii ^_j j ■ In B J iJ _*J >_^-ji ■ jji j (.1) _ J - ■ x - h ^ b": \ j ■_* (2 



-Jlijl jl ^ |l tL J*& j* Hi 1 ^ I ^Ll-j- 1 m ,*2j . j 1 'fit |1 JflJjJ d Jn.i 4jU» jjj 

2 


r ^jila jjl ^ '* ^J-JbJ J^^Aj wX*. Jy 4 JjU>, (w) j ,''*J,' ^ '' 


0.5 

6 CO 2 + 12 HsO —+ OgHisOg + 6 O 2 + 6 H^O : 


0 5 

C&Hf^Og + 60^ + 6 H 2 O —► 6 CO 2 + 12 H 2 O + E : j-isH 



: j^ 1 sJ - ^' (3 


OS 

J^ill L.^1 l^ii’ij. thi-l <*pdl jj'lLI 1 . i .M-.H jjjlj ^ j 



■ 4 -A ^y, ll'i J Jjl L. -. j ll A ~l jUL. -. J. 1 ■* A*l 1 -T1 il -l. ■ - J 'll \j 

2 


j JLajI 1 ' lj! *ilai l i ■‘sl+c* .jjj 


1 

FADH2 J NADH *_. i-i ■ j ^Syb i jJ.1 *ia*£jl JgJ ,^.,-j_| pC: ^ j .-a" I 3i-^V1 



■• | _jjjCi^j'iJ*il|< ^JLi.^2ul ^-1^1 ^$j^Miii! ATP J'l*T^.d'Xl iilia ^-jjl 



>«\ji j 0 O 2 i»jLt jj ■‘‘J J- ^*3> JjtaU • H ••J l jP ^ 


0.5 

JjIjmu^ .Ji i( J.JHLI 1 i iLill i A i m - - ■•■ 1 ■^j'Qajll *lj' jS ATPj! 1 ^/vuvj 



,( Na /K* 


2 


8X0.25 


(ilii 05) : 09 Jis^ 

^pul wUL^l 11 
Jjjtp ^ jU-1 

(12H,0) *u -2 
AiLb -3 
^JLu“4 

-5 

(6H 2 0 )cU-6 

wiLSjjgU w ^^-k -7 

(ATP) <Ui iilb -8 


‘ W-I J i Jgy ^l l jJiA* (2 


;~3 ^i Ja 


6 C0 2 +12 H 2 0 C 6 H 12 O e + 60 ? + 6 H 2 0 



! u j ‘j v * ObuJ 

CeH^Os + 6 O 2 + 6 H 2 O 

‘ 4 -u& S^aA 4jl^> 

-► 6 C0 ? +12 H 2 0 + ^ 
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(3 


0.5 

. ^ \ l** *)1 > ^ \ri i-n. i 4 iAt Al 4 < <i \ 4 '^p*- ^ Al 4 

czllij ^ C 6 HpO(5 jLc) 4 ' j - >><r-- ulj^j ^_lj ^4 '‘v N i 9 ^ OOo ^ c-ljt^vv 'J 4«il. j 

. ^ 4 1 A—LjVaaJ^ 4jjjjL-ajl |^ 

2 

0.5 

^.ig-il 4j3r^. '.1 .. A \~ Ul ' jjfi '1 ^Cyi^uc, '_ij ■- J ^Q i < ^ jAc. ^ 4_^»jliil 4 jj- >»« '■) SjLcJiI 

^Jjj ^iLajjjjil (jla-ftaJ ^A$j 3j;Lk^l fiAfc ^JAJ . <J^.20a 

(J^juojj ^ ATP ^ (JIaIlIui^U 4-L13 AiiUa ^1 A_La\£l1 AiUal! <Jj ( j L n\,^aH i j t plA ^_9 \_l^_ij2u 

COt j HtO 


0.5 

jjl 0^^ ijc, A_^j\jll c-Lallj COt <Aj\l»j^. 1 (jjIlLJaxll ^jJajI ^c\£j i* i,Wj 

. A_jA*A]! A_jjI A 4 j - >>• \\ 4-j. v i t" ‘,1 4jj! j jjc. 4j. >>• il ^ » yj ^JlSijl f »jj3 f lj. >>-k ',' Ajlj\>.-> 'J s 

j.^« .lj A_ul±il 4 '.1 ^_ajJa ^jjc ^JxJtluaJ ^_1i j)£\ 4 '- >> * '.' ^_Cyu^u& ^_ic- ^ ■ -'-»w i Jaljudjll ^tjl^j 

. 7TJ 

^jjna^j n<ft \\j f 1 j>>>-v 4_*_jU-aJl Jajjj d^Loll A-ftl-^k ^Jj^jaijj ^ *ua) iJ_ilj\^r> 

. A l\ ^-^-**' ^*j M 


0.5 

& A_lojLuj^M Aj)juaJ c^jjSAj) 1^3*13 j-lJLJ 













